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Item 



Schematic 



LS33 



LS47 



LS47 

LS48 
LS49 



2-5 Figure 2-6. Blocking diode in upper right is reversed. Also, diode con- 

necting first darlington emitter to output should have series resistor. 

5-25 DC Characteristics Table. For Voh conditions and limits refer to LS26. 

Delete los parameter. 

5-34 DC Characteristics Table. Voh and los refer to BI/RBO terminal, lo (off) 

limit is 250 mA. Iil limit for BI/RBO is -1.2 mA. 

5-35 Notes refer to the DC Characteristics Table on page 5-34. 

5-38 DC Characteristics Table. Ioh refers only to LS49. Segment output current 

Ioh for LS48 is -1 .3 mA min at 0.85 V with min Vcc- For BI/RBO parameters 
of LS48 refer to LS47 data sheet. LS48 segment output Voh limits and 
conditions same as BI/RBO. 



LS48 
LS49 

LS74 



5-38 AC Characteristics Table. Delete references to note 6. For LS48 delays 

from A input use 4 kn external resistor. See page 5-322. 

5-44 Logic Diagram. Connection dot missing at output of second NAND gate 

in first column. 



LS75 
LS77 

LS75 
LS77 



5-46 



5-49 



Logic_ Symbols and Pin Names Table. Subscript numbers for D inputs 
and Q, Q outputs should be 0, 1, 2, 3 as shown in Connection Diagrams. 

NOTES refer to DC Characteristics Table on preceding page. 



LS76 
LS85 



LS90 
LS92 



5-52 For AC Waveforms see page 5-323. 

5-58 Wrong pin numbers on Logic Symbol and Connection Diagram. Pin 

numbers in Logic Diagram are correct, except that legends beside Pins 
2, 3, and 4 are scrambled. Pin 2 is "input A less than B", Pin 3 is "input 
A equal B" and Pin 4 is "input A greater than B". 

5-59 Errors in Truth Table. Output states in row 11 apply for input states in 

rows 11 through 14. Output states in row 15 apply for input states in row 
16. Output states in row 16 apply for input states in row 15. 

5-68 DC Characteristics, Iih at Max Input Voltage. Vin for C"P inputs is 5.5 V. 



LS145 



5-96 LOADING TABLE. Output LOW drive factors refer to standard Vol levels. 

NOTE b. Output LOW drive factor is 7.5 U.L. for Military and 15 U.L. 
for Commercial. 



LS145 5-98 DC Characteristics Table. Add Vol limit of 1.7 V max with 80 mA Iol. 

Delete los parameter. Add lo (off) parameter with limit of 250 mA max 
with 15 V. Voh. 

AC Characteristics Table. Change Cl to 45 pF, add 665 n resistor. See 
page 5-322. 

LS152 5-103 Delete first row of Truth Table. 



LS160 
LS162 



5-118 



State Diagram. Delete arrow from 15 to 0. Add arrow from 15 to 8. 



LS165 



LS168 
LS169 

LS175 



LS192 
LS193 

LS196 
LS197 

LS196 



LS241 

LS245 

LS256 
LS289 
LS290 



LS290 
LS293 

LS290 
LS293 



5-128 

5-133 
5-149 
5-171 
5-184 
5-183 
5-187 

5-193 

5-205 
5-226 
5-228 

5-229 
5-230 



Functional Description, first paragraph, third sentence, should read "The 
parallel data can change while PL is LOW, provided that the recommended 
set-up and hold times are observed." 

AC Characteristics Table, last item. Max clock frequency 25 MHz min, 
32 MHz typical. 

Delete the DC Characteristics Table. Refer to page 5-146 for AC Table 
and Notes. 

AC Set-up Table, last two parameters. Recovery times PL to CP and MR 
to CP are 3 ns min for both device types. 

DC Characteristics Table, Iih breakdown test. Vin for CP inputs is 5.5 V 
Absolute Max Ratings Table. Max voltage limit for CP inputs is 5.5 V. 

Illegal state sequences for LS196 are: 
10 to 11 to 0; 12 to 13 to 0; 14 to 15 to 0. 

Connection diagram for LS241. Pin 1 is Active LOW Enable (Ei>, Pin 
19 is Active HIGH Enable (fe). 

Truth Tables for LS241. Add a bar over Et. Delete the bar over E2. 

Title should be Octal Bus Transceiver With 3-State Outputs. Connection 
diagram. Delete the connection from Pin 20 to the Enable gate input. 

Ice Power Supply current should be 25 mA max. 

Logic Symbol should have inversion bubbles on the outputs. 

Logic Diagram. Delete connections from MS gate to SD inputs of second 
and third stages. Add connections from MS gate to CD inputs of second 
and third stages. 

Absolute Max Ratings Table. Max voltage limit for CP inputs is 5.5 V. 



DC Characteristics Table, Iih at Max Input Voltage. Vin for CP inputs is 
5.5 V. 



LS375 

LS379 
LS390 



LS395 
LS395 



LS490 

LS540 
LS541 

LS670 



5-261 

5-270 
5-275 

5-275 

5-277 
5-278 



5-287 
5-291 

5-301 



Logic Symbol should have inversion bubbles on complement outputs, 
pins 2. 6, 10 and 14. Logic Diagram, delete reference to 54LS/74LS75. 

Refer to Page 5-48 for DC footnotes. 

Iih at Max Input Voltage, Vcc=Max 

MR =0.1 mA at Vin=10 V 

CP, CPo, CPi =0.1 mA at Vin=5.5 V 

ICC, LS390 = 25 mA Max. 
LS393 = 30 mA Max. 

Logic Diagram. OE and MR labels should be interchanged. 

Refer to Page 5-48 for footnotes and add the following. 

5. Ice is measured with the outputs open, DS input and S input at 4.5 V 
and the Pn inputs grounded under the following conditions: 

a. OE at 4.5 V and a 3 V positive pulse applied to CP input. 

b. OE and CP input grounded. 

Notes refer to DC Characteristics Table on preceding page. 
Logic diagrams. Upper diagram is LS540, lower is LS541. 



AC Characteristics Table, 3-state output enable and disable times, test 
conditions. See page 5-324 figures 3,4 and 5 for Waveforms. 
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INTRODUCTION 



For many years, TTL has been the most popular digital integrated 
circuit technology offering an excellent compromise between cost, 
speed, power consumption and ease of use. As the price of TTL 
circuits decreased and the average IC complexity increased to MSI 
(medium scale integration), the cost and size of the power supply and 
the difficulty of removing the heat dissipated in the TTL circuits 
became increasingly important factors. Recent improvements in 
semiconductor processing have made it possible to not only reduce 
TTL power consumption significantly, but also to improve the speed 
over that of standard TTL. 

Fairchild's Low Power Schottky TTL family combines a power reduc- 
tion by a factor of five (compared to 7400 TTL) with anti-saturation 
Schottky diode clamping and advanced processing, using shallower 
diffusions and higher sheet resistivity to achieve circuit performance 
better than conventional TTL. With a full complement of popular TTL 
functions available in LS, Low Power Schottky is destined to become 
the dominant TTL logic family. 



1-3 




ORDERING INFORMATION AND 
PACKAGE OUTLINES 



FAIRCHILD FIELD SALES OFFICES, 
SALES REPRESENTATIVES AND 
DISTRIBUTOR LOCATIONS 



CIRCUIT CHARACTERISTICS 



LSTTL circuit features are best understood by examining the LS002-input NAND gate (Figure 2-1 ). 
The input/output circuits of all LSTTL, including SSI, MSI and MACROLOGIC TTL are almost 
identical. Although the logic function and basic structure of LS circuits are the same as conven- 
tional TTL, there are also significant differences. 

INPUT CONFIGURATION. With a few exceptions, LSTTL circuits do not use the multi-emitter 
input structure that originally gave TTL its name. Most LS elements use a DTL type input circuit 
with Schottky diodes to perform the AND function, as exemplified by D3 and D4 in Figure 2-1. 
Compared to the classical multi-emitter structure, this circuit is faster and it increases the input 
breakdown voltage. Inputs of this type are tested for leakage with an applied input voltage of 10 V 
and the input breakdown voltage is guaranteed to be 15 V or more. Figure 2-2 shows the Vout/Vin 
transfer function of an LS00 gate. The input threshold is approximately 0.1 V lower than for 
standard TTL. 




Fig. 2-1 

2-INPUT NAND GATE 

2-3 



Another input arrangement often used in MSI has three diodes connected as shown in Figure 2-3. This 
configuration gives a slightly higher input threshold than that of Figure 2-1. 

A third input configuration that is sometimes used employs a vertical pnp transistor as shown in Figure 2-4 . 
This arrangement also gives a higher input threshold and has the additional advantage of reducing the 
amount of current that the signal source must sink. Both the diode cluster arrangement and the pnp input 
configuration have breakdown voltage ratings greater than 1 5 V. 

A few LS circuits use the traditional emitter inputs and thus have input breakdown ratings of 5.5 V. These 
circuits are the open-collector gate types LS03, LS05, LS22, LS26 and LS136; flip-flop types LS74, 
LS1 09, LS1 1 2, LS1 1 3 and LS1 1 4; and the clock inputs of ripple counter types LS90, LS92, LS93, LS1 96, 
LS290, LS293, LS390, LS393 and LS490. 

All inputs are provided with clamping diodes, exemplified by D1 and D2 in Figure 2-1 . These diodes 
conduct when an input signal goes negative (Figure 2-5), which limits undershoot and helps to control 
ringing on long signal lines following a HIGH-to-LOW transition. These diodes are intended only for the 
suppression of transient currents and should not be used as steady-state clamps in interface applications. 
A clamp current exceeding 2 mA and with a duration greater than 500 ns can activate a parasitic lateral 
npn transistor, which in turn can steal current from internal nodes of the LS circuit and thus cause logic 
errors. 

The effective capacitance of an LSTTL input is 5 pF for DIP and 4 pF for Flatpak. For an input that 
serves more than one internal function, each additional function adds 1.5 pF. 

OUTPUT CONFIGURATION. The output circuitry of LSTTL have several features not found in 
conventional TTL. A few of these features are discussed below. 



Referring to Figure 2-1 , the base of the pull-down output transistor Q5 is returned to ground through Q3 
and a pair of resistors instead of through a simple resistor. This arrangement is called a squaring network 
since it squares up the transfer characteristics (Figure 2-2) by preventing conduction in the phase splitter 
Q1 until the input voltage rises high enough to allow Q1 to supply base current to Q5. The squaring 
network also improves the propagation delay by providing a low resistance path to discharge capacitance 
at the base of Q5 during turn-off. 
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The output pull-up circuit is a 2-transistor Darlington circuit with the base of the output transistor returned 
through a 5 K resistor to the output terminals, unlike 74H and 74S where it is returned to ground which is a 
more power consuming configuration. This configuration allows the output to pull up to one V BE below V cc 
for low values of output current. 



As a unique feature, Fairchild LS outputs have a Schottky diode in series with the Darlington collector 
resistor. This diode allows the output to be pulled substantially higher than V cc , e.g. , to + 1 V, convenient 
for interfacing with CMOS. For the same reason, the parasitic diode of the base-return resistor is 
connected to the Darlington common collector, not to V cc . Some early FSC LS designs - the LSOO, LS02, 
LS04, LS10, LS11, LS20, LS32, LS74, LS1 09, LS1 1 2, LS1 1 3 and LS1 1 4 - do not have the diode in series 
with the Darlington collector resistor. These outputs are, therefore, clamped one diode drop above the 
positive supply voltage V cc . 
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Fig. 2-6 

TYPICAL 3-STATE OUTPUT CONTROL 



Figure 2-6 shows the extra circuitry used to obtain the "high Z" condition in 3-state outputs. When the 
Output Enable signal is LOW, both the phase splitter and the Darlington pull-up are turned off. In this 
condition the output circuitry is non-conducting, which allows the outputs of 2 or more such circuits to be 
connected together in a bus application wherein only one output is enabled at any particular time. Figure 

2- 6 also shows that the LS Buffers have a blocking diode in series with the resistor bridging the 
base-emitter of the pull-up transistor. This serves the same purpose as D6 in Figure 2-1 - it allows a 

3- state Buffer output to be pulled up to 1 volts. Deleting the blocking diode from the Darlington collector 
return to V cc also allows the Buffer to supply greater pull-up current during an output LOW-to-HIGH 
transition. 

OUTPUT CHARACTERISTICS. Figure 2-7 shows the LOW-state output characteristics. For LOW l 0L 
values, the pull-down transistor is clamped out of deep saturation to shorten the turn-off delay. The curves 
also show the clamping effect when l 0L tends to go negative, as it often does due to reflections on a long 
interconnection after a negative-going transition. This clamping effect helps to minimize ringing. 

The waveform of a rising output signal resembles an exponential, except that the signal is slightly rounded 
at the beginning of the rise. Once past this initial rounded portion, the starting-edge rate is approximately 
0.5 V/ns with a 15 pF load and 0.25 V/ns with a 50 pF load. For analytical purposes, the rising waveform 
can be approximated by the following expression. 

V(t) = Vql + 3.7 [1 - exp (-t/T)] 

where T = 8 ns for C L = 15 pF and 16 ns for C u = 50 pF 

The waveform of a falling output signal resembles that part of a cosine wave between angles of 0° and 
1 80°. Fall times from 90% to 1 0% are approximately 4.5 ns with a 1 5 pF load and 8.5 ns with a 50 pF load. 
Equivalent edge rates are approximately 0.8 and 0.4 V/ns respectively. For analytical purposes, the falling 
waveform can be approximated by the following. 

V(t) = V 0L + 1.9 pi(t) [1 + cos «>t] - 1.9 /u,(t-a) [1 + cos to(t-a)] 

where ,u(t) = for t < and ^(t-a) = for t < a 

= 1 for t > = 1 for t > a 

For t in nanoseconds and C L = 15 pF, a = 7.5 ns, a> = 0.42 

For C L = 50 pF, a = 14 ns, to = 0..23 
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AC SWITCHING CHARACTERISTICS. The average propagation delay of a Low Power Schottky gate is 
5 ns at a load of 15 pF as shown in Figure 2-8. The delay times increase at an average of 0.08 ns/pF for 
larger values of capacitance load. These delay times are relatively insensitive to variations in power 
supply and temperature. The average propagation delay time changes less than 1 .0 ns over temperature 
and less than 0.5 ns with V cc for the military temperature and voltage ranges. (See Figures 2-10 and 
2-11). 

The power versus frequency characteristics of Fairchild's LS family, as shown in Figure 2-9, indicate that 
at operating frequencies above 1 MHz the Low Power Schottky devices are more efficient than CMOS for 
most applications. 



20 



z 
g 

a 
< 

a. 
O 
a. 
o. 

I 

Q 
0. 



12 



I +4 

in 
o 
z 
< 

O +2 
> 

5 
in 
a 

z o 
o 

< 

o 

2 -2 
O 
BE 
E 



D 
a 









vcc = 


5.0 V 
!5°C 
















tpl 












tPHL 















20 40 60 80 100 
Cl - LOAD CAPACITANCE - pF 



Fig. 2-8 







v C c = 

C L =1 


5.0 V 
5 pF 








tPLH^. 








tPHL 











-75 -25 +25 +75 +125 
Ta - AMBIENT TEMPERATURE - °C 



1000 




102 103 104 105 106 107 108 
INPUT FREQUENCY - Hz 



Fig. 2-9 



Fig. 2-10 



I +4 

LU 

a 
z 
< 

>- 
<* 

UJ 

Q 



< 

a 
< 

a. 
O 
a. 
B. 



a 

f 







TA = 

c l = - 


h25<>C 
5 pF 










tPHL 

















4.5 4.75 5.0 5.25 

Vcc - SUPPLY VOLTAGE - V 



5.5 



Fig. 2-11 



2-7 



INTRODUCTION 



1 



CIRCUIT CHARACTERISTICS 



DESIGN CONSIDERATIONS 



DEVICE INDEX AND 
SELECTOR INFORMATION 








FAIRCHILD FIELD SALES OFFICES, 
SALES REPRESENTATIVES AND 
DISTRIBUTOR LOCATIONS 



1 



DESIGN CONSIDERATIONS 



SUPPLY VOLTAGE AND TEMPERATURE RANGE. The nominal supply voltage (V cc ) for all TTL 
circuits is +5.0 V. Commercial grade parts are guaranteed to perform with a ±5% supply tolerance (±250 
mV) over an ambient temperature range of 0°C to 70°C. MIL-grade parts are guaranteed to perform with a 
±10% supply tolerance (±500 mV) over an ambient temperature range of -55°C to +125°C. 

TTL families may be mixed for optimum system design. The following tables specify the worst case noise 
immunity in mixed systems. 



Worst Case TTL DC Noise Immunity/ Noise Margins 



Electrical Characteristics 



Item 


Symbol 


Fairchild TTL Families 


Military (-55 to + 


125°C) 


Commercial (0 to 70°C) 




V|L 


V IH 


V OL 


V OH 


V IL 


V IH 


V OL 


V H 


Units 


6 


TTL 


Standard TTL 9000, 54/74 


0.8 


2.0 


0.4 


2.4 


0.8 


2.0 


0.4 


2.4 


V 


7 


HTTL 


High Speed TTL, 54H/74H 


0.8 


2.0 


0.4 


2.4 


0.8 


2.0 


0.4 


2.4 


V 


8 


LPTTL 


Low Power TTL, 93L0O (MSI) 


0.7 


2.0 


0.3 


2.4 


0.8 


2.0 


0.3 


2.4 


V 


9 


STTL 


Schottky TTL 54S/74S, 93S0O 


0.8 


2.0 


0.5 


2.5 


0.8 


2.0 


0.5 


2.7 


V 


10 


LSTTL 


Low Power Schottky TTL 54LS/74LS 


0.7 


2.0 


0.4 


2.5 


0.8 


2.0 


0.5 


2.7 


V 



v 0L and V 0H are the voltages generated at the output. V !L and V m are the voltage required at the input to 
the appropriate levels. The numbers given above are guaranteed worst-case values. 



LOW Level Noise Margins (Military) 



HIGH Level Noise Margins (Military) 



From "V OL "toV| L " 



Fronrt^ 


To 


TTL 


HTTL 


LPTTL 


STTL 


LSTTL 


Units 


TTL 




400 


400 


300 


400 


300 


mV 


HTTL 




400 


400 


300 


400 


300 


mV 


LPTTL 




500 


500 


400 


500 


400 


mV 


STTL 




300 


300 


200 


300 


200 


mV 


LSTTL 




400 


400 


300 


400 


300 


mV 


From "Vq.|_" to "V||_" 












LOW Level Noise Margins (Commercial) 






From~~ 


To 


TTL 


HTTL 


LPTTL STTL 


LSTTL 


Units 


TTL 




400 


400 


400 


400 


400 


mV 


HTTL 




400 


400 


400 


400 


400 


mV 


LPTTL 




500 


500 


500 


500 


500 


mV 


STTL 




300 


300 


300 


300 


300 


mV 


LSTTL 




300 


300 


300 


300 


300 


mV 



\. To 


TTL 


HTTL LPTTL STTL LSTTL 


Units 


TTL 


400 


400 


400 


400 


400 


mV 


HTTL 


400 


400 


400 


400 


400 


mV 


LPTTL 


400 


400 


400 


400 


400 


mV 


STTL 


500 


500 


500 


500 


500 


mV 


LSTTL 


500 


500 


500 


500 


500 


mV 



From "Vqh" to "V| H " 



HIGH Level Noise Margins (Commercial) 



From "V OH "to"V| H " 
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To 

Frorri~"\_ 


TTL 


HTTL LPTTL STTL 


LSTTL 


Units 


TTL 


400 


400 


400 


400 


400 


mV 


HTTL 


400 


400 


400 


400 


400 


mV 


LPTTL 


400 


400 


400 


400 


400 


mV 


STTL 


700 


700 


700 


700 


700 


mV 


LSTTL 


700 


700 


700 


700 


700 


mV 



FAN-IN AND FAN-OUT. In order to simplify designing with Fairchild TTL devices, the input and output 
loading parameters of all families are normalized to the following values: 



1 TTL Unit Load (U.L.) = 40 /xA 
in the HIGH state (logic "1") 

1 TTL Unit Load (U.L.) = 1.6 mA 
in the LOW state (logic "0") 



Input loading and output drive factors of all products described in this handbook are related to these 
definitions. 

EXAMPLES - INPUT LOAD 

1 . A 7400 gate, which has a maximum l !L of 1 .6 mA and l m of 40 /xA is specified as having an input load 
factor of 1 U.L. (Also called a fan-in of 1 load.) 

2. The 74LS95 which has a value of l| U = 0.8 mA and l m of 40 /xA on the CP terminal, is specified as 
having an input LOW load factor of 



0.8 mA 



or 0.5 U.L. 



1.6 mA 

and an input HIGH load factor of 

40 nA iii 
... . or 1 U.L. 
40 /xA 

3. The 74LS00 gate which has an l, L of 0.36 mA and an l m of 20 fxA, has an input LOW load factor of 

0.36 mA 

-rz—r- or °- 225 U.L. 
1.6mA 

(normally rounded to 0.25 U.L.) and an input HIGH load factor of 

20 ju,A or Q 5 y |_ 
40 fxA 

EXAMPLES - OUTPUT DRIVE 

1 . The output of the 7400 will sink 1 6 mA in the LOW (logic "0") state and source 800 fxA in the HIGH (logic 
"1") state. The normalized output LOW drive factor is therefore 



16 mA 



= 10 U.L. 



1.6 mA 

and the output HIGH drive factor is 
800 /xA 



40 /uA 



or 20 U.L. 
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2. The output of the 74LS00XC (Commercial Grade) will sink 8.0 mA in the LOW state and source 400 /xA 
in the HIGH state. The normalized output LOW drive factor is 

8.0 mA _ . , . 
— - — - or 5 U.L 
1.6 mA 

and the output HIGH drive factor is 

400 wA 

^ or 10 U.L 

40 /U.A 

Relative load and drive factors for the basic TTL families are given in 7ao/e 1. 



TABLE I 



FAMILY 


INPUT LOAD 


OUTPUT DRIVE 


HIGH 


LOW 


HIGH 


LOW 


74LS00 


0.5 U.L. 


0.25 U.L. 


10 U.L. 


5 U.L. 


7400 


1 U.L. 


1 U.L. 


20 U.L. 


10 U.L. 


9000 


1 U.L. 


1 U.L. 


20 U.L. 


10 U.L. 


74H00 


1 .25 U.L. 


1.25 U.L. 


25 U.L. 


12.5 U.L. 


74S00 


1.25 U.L. 


1.25 U.L. 


25 U.L 


12.5 U.L. 



Values for MSI devices vary significantly from one element to another. Consult the appropriate data sheet 
for actual characteristics. 

WIRED-OR APPLICATIONS. Certain TTL devices are provided with an "open" collector output to permit 
the Wired-OR (actually Wired-AND) function. This is achieved by connecting open collector outputs 
together and adding an external pull-up resistor. 

The value of the pull-up resistor is determined by considering the fan-out of the OR tie and the number of 
devices in the OR tie. The pull-up resistor value is chosen from a range between maximum value 
(established to maintain the required V 0H with all the OR tied outputs HIGH) and a minimum value 
(established so that the OR tie fan-out is not exceeded when only one output is LOW). 

MINIMUM AND MAXIMUM PULL-UP 
RESISTOR VALUES 

D V CC(MAX) - V 0L V CC(Mm) - V 0H 

H X(MIN) - " . , ,. — H X(MAX) - 



l OL - N 2 (LOW)»1.6/iA 1 ' N 1 • l 0H + N 2 (HIGH) • 40 ju.A 

where: 

R x = External Pull-up Resistor 

Nt = Number of Wired-OR Outputs 

N 2 = Number of Input Unit Loads being Driven 

'oh = 'cex = Output HIGH Leakage Current 

l OL = LOW Level Fan-out Current of Driving Element 

V OL = Output LOW Voltage Level (0.5 V) 

V 0H = Output HIGH Voltage Level (2.4 V) 

V cc = Power Supply Voltage 
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Example: Four 74LS03 gate outputs driving four other LS gates or MSI inputs. 

5.25 V - 0.5V 4.75 V 



1X < MIN > - 8 mA- 1.6 mA " 6.4 mA ~ 742 " 
4.75 V - 2.4V 2.35 V 



■>X(MAX) 4.100/xA + 2»40/iA 0.48 mA 



4.9 kn 



where: =4 

N 2 (HIGH) = 4 • 0.5 U.L = 2 U.L 
N 2 (LOW) = 4 • 0.25 U.L. = 1 U.L. 

l OH = 100 /xA 

Iql = 8 mA 

V OL = 0.5 V 

V 0H = 2.4 V 

Any value of pull-up resistor between 742 ft and 4.9 kft can be used. The lower values yield the fastest 
speeds while the higher values yield the lowest power dissipation. 

UNUSED INPUTS. For best noise immunity and switching speed, unused TTL inputs should not be left 
floating, but should be held between 2.4 V and the absolute maximum input voltage. 



Two possible ways of handling unused inputs are: 

1. Connect unused input to V cc . Most 9LS inputs have a breakdown voltage > 15 V and require, 
therefore, no series resistor. For all multi-emitter conventional TTL inputs, a 1 -to-1 kft current limiting 
series resistor is recommended, to protect against V cc transients that exceed 5.5 V. 

2. Connect the unused input to the output of an unused gate that is forced HIGH. 

CAUTION: Do not connect an unused LSTTL input to another Input of the same NAND or AND function. 
This method, recommended for normal TTL, increases the input coupling capacitance and thus reduces 
the ac noise immunity. 

INTERCONNECTION DELAYS. For those parts of a system in which timing is critical, designers should 
take into account the finite delay along the interconnections. These range from about 0.1 2 to 0.1 5 ns/inch 
for the type of interconnections normally used in TTL systems. Exceptions occur in systems using ground 
planes with STTL to reduce ground noise during a logic transition; ground planes give higher distributed 
capacitance and delays of about 0.15 to 0.22 ns/inch. 

Most interconnections on a logic board are short enough that the wiring and load capacitance can be 
treated as a lumped capacitance for purposes of estimating their effect on the propagation delay of the 
driving circuit. When an interconnection is long enough that its delay is one-fourth to one-half of the signal 
transition time, the driver output waveform exhibits noticeable slope changes during a transition. This is 
evidence that during the initial portion of the output voltage transition the driver sees the characteristic 
impedance of the interconnection (normally 1 50 ft to 200 ft), which for transient conditions appears as a 
resistor returned to the quiescent voltage existing just before the beginning of the transition. This 
characteristic impedance forms a voltage divider with the driver output impedance, tending to produce a 
signal transition having the same rise or fall time as in the no-load condition but with a reduced amplitude. 
This attenuated signal travels to the far end of the interconnection, which is essentially an unterminated 
transmission line, where upon the signal starts doubling. Simultaneously, a reflection voltage is generated 
which has the same amplitude and polarity as the original signal, e.g., if the driver output signal is 
positive-going the reflection will be positive-going, and as it travels back toward the driver it adds to the line 
voltage. At the instant the reflection arrives at the driver it adds algebraically to the still-rising driver output, 
accelerating the transition rate and producing the noticeable change in slope. 
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If an interconnection is of such length that its delay is longer than half the signal transition time, the 
attenuated output of the driver has time to reach substantial completion before the reflection arrives. In the 
limit, the waveform observed at the driver output is a 2-step signal with a pedestal. In this circumstance the 
first load circuit to receive a full signal is the one at the far end, because of the doubling effect, while the last 
one to receive a full signal is the one nearest the driver since it must wait for the reflection to complete the 
transition. Thus, in a worst-case situation, the net contribution to the overall delay is twice the delay of the 
interconnection because the initial part of the signal must travel to the far end of the line and the reflection 
must return. 

When load circuits are distributed along an interconnection, the input capacitance of each will cause a 
small reflection having a polarity opposite that of the signal transition, and each capacitance also slows the 
transition rate of the signal as it passes by. The series of small reflections, arriving back at the driver, is 
subtractive and has the effect of reducing the apparent amplitude of the signal. The successive slowing of 
the transition rate of the transmitted signal means that it takes longer for the signal to rise or fall to the 
threshold level of any particular load circuit. A rough but workable approach is to treat the load capaci- 
tances as an increase in the intrinsic distributed capacitance of the interconnection. Increasing the 
distributed capacitance of a transmission line reduces its impedance and increases its delay. A good 
approximation for ordinary TTL interconnections is that distributed load capacitance decreases the 
characteristic impedance by about one-third and increases the delay by one-half. 

Another advantage of LSTTL has to do with its output impedance during a positive-going transition. 
Whereas the low output impedance of STTL and HTTL allows these circuits to force a larger initial swing 
into a low impedance interconnection, the low output impedance also has a disadvantage. It makes the 
reflection coefficient negative at the driven end of the interconnection, a circumstance that exists any time 
a transmission line is terminated by an impedance lower than its characteristic impedance. This means 
that when the reflection from the (essentially) open end of the interconnection arrives back at the driver it 
will be re-reflected with the opposite polarity. The result is a sequence of reflected signals which alternate 
in sign and decrease in magnitude, commonly known as ringing. The lower the driver output impedance, 
the greater the amplitude of the ringing and the longer it takes to damp out. 

The output impedance of LSTTL, on the other hand, is closer to the characteristic impedance of the 
interconnections commonly used with TTL, and ringing is practically non-existent. Thus no special 
packaging is required. This advantage, combined with excellent speed, modest edge rates and very low 
transient currents, are some of the reasons that designers have found LSTTL extremely easy to work with 
and very cost effective. 



DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATABOOK 

CURRENTS - Positive current is defined as conventional current flow into a device. Negative current is 
defined as conventional current flow out of a device. All current limits are specified as absolute values. 

Ice Supply current - The current flowing into the V cc supply terminal of a circuit 

with the specified input conditions and the outputs open. When not specified, 
input conditions are chosen to guarantee worst case operation. 

Iih Input HIGH current - The current flowing into an input when a specified HIGH 

voltage is applied. 

Iil Input LOW current - The current flowing out of an input when a specified LOW 

voltage is applied. 
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DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATABOOK (Cont'd) 

l 0H Output HIGH current - The leakage current flowing into a turned off open 

collector output with a specified HIGH output voltage applied. For devices with a 
pull-up circuit, the Iqh is tne current flowing out of an output which is in the 
HIGH state. 

I 0L Output LOW current - The current flowing into an output which is in the LOW 

state. 

l os Output short-circuit current - The current flowing out of an output which is in 

the HIGH state when that output is short circuit to ground (or other specified 
potential). 

•ozh Output off current HIGH - The current flowing into a disabled 3-state output with 

a specified HIGH output voltage applied. 

Iqzl Output off current LOW - The current flowing out of a disabled 3-state output with 

a specified LOW output voltage applied. 

VOLTAGES - All voltages are referenced to ground. Negative voltage limits are specified as absolute 
values (i.e., -10 V is greater than -1 .0 V). 

V cc Supply voltage - The range of power supply voltage over which the device is 

guaranteed to operate within the specified limits. 

v cdimax) Input clamp diode voltage - The most negative voltage at an input when 18 mA is 
forced out of that input terminal. This parameter guarantees the integrity of the 
input diode which is intended to clamp negative ringing at the input terminal. 

V IH Input HIGH voltage - The range of input voltages that represents a logic HIGH in 

the system. 

Vih(min) Minimum input HIGH voltage - The minimum allowed input HIGH in a logic 
system. This value represents the guaranteed input HIGH threshold for the device. 

V, L Input LOW voltage - The range of input voltages that represents a logic LOW in 

the system. 

v iL(MAX) Maximum input LOW voltage - The maximum allowed input LOW in a system. 
This value represents the guaranteed input LOW threshold for the device. 

Voh(min) Output HIGH voltage - The minimum voltage at an output terminal for the 
specified output current Iqh and at the minimum value of V cc . 

v ol(max) Output LOW Voltage - The maximum voltage at an output terminal sinking the 
maximum specified load current l OL . 

V T+ Positive-going threshold voltage - The input voltage of a variable threshold device 

(i.e., Schmitt Trigger) that is interpreted as a V m as the input transition rises from 
below V T _ (MIN) . 

V T _ Negative-going threshold voltage - The input voltage of a variable threshold 

device (i.e., Schmitt Trigger) that is interpreted as a V !L as the input transition 
falls from above V T+(MAX )- 
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f MAX Toggle frequency/operating rro^wwiiwy — 

pulses may be applied to a sequential circuit. Above this frequency the device may 
cease to function. 

t PLH Propagation delay time - The time between the specified reference points, normally 

1.3 V on the input and output voltage waveforms, with the output changing from 
the defined LOW level to the defined HIGH level. 

t PHL Propagation delay time - The time between the specified reference points, normally 

1.3 V on the input and output voltage waveforms, with the output changing from 
the defined HIGH level to the defined LOW level. 

t w Pulse width - The time between 1 .3 V amplitude points on the leading and trailing 

edges of a pulse. 

t h Hold time - The interval immediately following the active transition of the timing 

pulse (usually the clock pulse) or following the transition of the control input to its 
latching level, during which interval the data to be recognized must be maintained 
at the input to ensure its continued recognition. A negative hold time indicates 
that the correct logic level may be released prior to the active transition of the 
timing pulse and still be recognized. 

t s Set-up time - The interval immediately preceding the active transition of the timing 

pulse (usually the clock pulse) or preceding the transition of the control input to 
its latching level, during which interval the data to be recognized must be main- 
tained at the input to ensure its recognition. A negative set-up time indicates that 
the correct logic level may be initiated sometime after the active transition of the 
timing pulse and still be recognized. 

t PHZ Output disable time (of a 3-state output) from HIGH level - The time between 

the 1.3 V level on the input and a voltage 0.5 V below the steady state output HIGH 
level with the 3-state output changing from the defined HIGH level to a high- 
impedance (off) state. 

tpLZ Output disable time (of a 3-state output) from LOW level - The time between the 

1.3 V level on the input and a voltage 0.5 V above the steady state output LOW 
level with the 3-state output changing from the defined LOW level to a high- 
impedance (off) state. 

t PZH Output enable time (of a 3-state output) to a HIGH level - The time between the 

1 .3 V levels of the input and output voltage waveforms with the 3-state output 
changing from a high-impedance (off) state to a HIGH level. 

t PZL Output enable time (of a 3-state output) to a LOW level - The time between the 

1.3 V levels of the input and output voltage waveforms with the 3-state output 
changing from a high-impedance (off) state to a LOW level. 

t rec Recovery time - The time between the 1.3 V level on the trailing edge of an asyn- 

chronous input control pulse and the 1.3 V level on a synchronous input (clock) 
pulse such that the device will respond to the synchronous input. 
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Device Description Page 

54LS/74LS00 Quad 2-lnput NAND Gate 5-3 

54LS/74LS02 Quad 2-lnput NOR Gate 5-4 

54LS/74LS03 Quad 2-lnput NAND Gate (Open Collector) 5-5 

54LS/74LS04 Hex Inverter 5-6 

54LS/74LS05 Hex Inverter (Open Collector) 5-7 

54LS/74LS08 Quad 2-lnput AND Gate 5-8 

54LS/74LS09 Quad 2-lnput AND Gate (Open Collector) 5-9 

54LS/74LS10 Triple 3-lnput NAND Gate 5-10 

54LS/74LS11 Triple 3-lnput AND Gate 5-11 

54LS/74LS13 DUAL 4-lnput Schmitt Trigger 5-12 

54LS/74LS14 Hex Schmitt Trigger 5-14 

54LS/74LS15 Triple 3-lnput AND Gate (Open Collector) 5-16 

54LS/74LS20 Dual 4-lnput NAND Gate 5-17 

54LS/74LS21 Dual 4-lnput AND Gate 5-18 

54LS/74LS22 Dual 4-lnput NAND Gate (Open Collector) 5-19 

54LS/74LS26 Quad 2-lnput NAND (High Voltage) 5-20 

54LS/74LS27 Triple 3-lnput NOR Gate 5-21 

54LS/74LS28 QUAD 2-lnput NOR Buffer 5-22 

54LS/74LS30 8-lnput NAND Gate 5-23 

54LS/74LS32 Quad 2-lnput OR Gate 5-24 

54LS/74LS33 QUAD 2-lnput NOR (Open Collector) 5-25 

54LS/74LS37 QUAD 2-lnput NAND Buffer 5-26 

54LS/74LS38 QUAD 2-lnput NAND Buffer (Open Collector) 5-27 

54LS/74LS40 Dual 4-lnput NAND Buffer 5-28 

54LS/74LS42 1-of-10 Decoder 5-29 

*54LS/74LS47 BCD to 7-Segment Decoder/Driver (Open Collector) 5-32 

*54LS/74LS48 BCD to 7-Segment Decoder/Driver 5-36 

*54LS/74LS49 BCD to 7-Segment Decoder/Driver (Open Collector) 5-36 

54LS/74LS51 Dual AND-OR-lnvert Gate 5-39 

54LS/74LS54 2-3-3-2-lnput 5-40 

54LS/74LS55 2-Wide 4-lnput 5-41 

54LS/74LS73 Dual JK Flip-Flop 5-42 

54LS/74LS74 Dual D Flip-Flop 5-44 

•54LS/74LS75 4-Bit Bi-Stable Latch 5-46 

*54LS/74LS76 DUAL JK Flip-FLop 5-50 

*54LS/74LS77 4-Bit Bi-Stable Latch 5-46 

"54LS/74LS78 DUAL JK Flip-Flop 5-53 

54LS/74LS83A 4-Bit Full Adder 5-55 

54LS/74LS85 4-Bit Magnitude Comparator 5-58 

54LS/74LS86 Quad Exclusive OR Gate 5-62 

54LS/74LS89 16x4 RAM 5-63 

54LS/74LS90 Decade Counter 5-64 

54LS/74LS92 Divide-by-1 2 Counter 5-64 

54LS/74LS93 4-Bit Binary Counter 5-64 

54LS/74LS95B 4-Bit Shift Register 5-70 

•54LS/74LS107 DUAL JK Flip-Flop 5-74 

54LS/74LS109 Dual JK Edge-Triggered Flip-Flop 5-75 

54LS/74LS112 Dual JK Edge-Triggered Flip-Flop 5-77 

54LS/74LS113 Dual JK Edge-Triggered Flip-Flop 5-79 

54LS/74LS114 Dual JK Edge-Triggered Flip-Flop 5-81 

4-3 



NUMERICAL INDEX OF DEVICES (Cont'd) 



Device Description Page 

54LS/74LS125 Quad 3-State Buffer (LOW Enable) 5-83 

54LS/74LS126 Quad 3-State Buffer (HIGH Enable) 5-83 

54LS/74LS132 Quad 2-lnput Schmitt Trigger 5-86 

54LS/74LS133 13-lnput NAND Gate 5-88 

54LS/74LS136 Quad Exclusive OR (Open Collector) 5-89 

54LS/74LS138 1-of-8 Decoder/Demultiplexer 5-90 

54LS/74LS139 Dual 1-of-4 Decoder/Demultiplexer 5-93 

*54LS/74LS145 BCD-to-Decimal Decoder 5-96 

54LS/74LS151 8-lnput Multiplexer 5-99 

54LS/74LS152 8-lnput Multiplexer 5-102 

54LS/74LS153 Dual 4-lnput Multiplexer 5-105 

54LS/74LS155 Dual 1-of-4 Decoder 5-108 

54LS/74LS156 Dual 1-of-4 Decoder (Open Collector) 5-108 

54LS/74LS157 Quad 2-lnput Multiplexer (Non-inverting) 5-112 

54LS/74LS158 Quad 2-lnput Multiplexer (inverting) 5-115 

54LS/74LS160 BCD Decade Counter, Asynchronous Reset (9310 Type) 5-118 

54LS/74LS161 4-Bit Binary Counter, Asynchronous Reset (9316 Type) 5-118 

54LS/74LS162 BCD Decade Counter, Synchronous Reset 5-118 

54LS/74LS163 4-Bit Binary Counter, Synchronous Reset 5-118 

54LS/74LS164 8-Bit Shift Register (Serial-ln Parallel-Out) 5-123 

54LS/74LS165 8-Bit Shift Register (Parallel-In Serial-Out) 5-127 

54LS/74LS168 Up/Down Decade Counter 5-130 

54LS/74LS169 Up/Down Binary Counter 5-130 

54LS/74LS170 4 x 4 Register File (Open Collector) 5-136 

54LS/74LS173 4-Bit D-Type Register (3-State) 5-140 

54LS/74LS174 Hex D-Type Flip-Flop with Clear 5-144 

54LS/74LS175 Quad D-Type Flip-Flop With Clear 5-147 

54LS/74LS181 4-Bit ALU i 5-150 

"54LS/74LS182 Carry Lookahead Generator 5-155 

"54LS/74LS189 16x4 RAM 5-159 

54LS/74LS190 Up/Down Decade Counter 5-160 

54LS/74LS191 Up/Down Binary Counter 5-160 

54LS/74LS192 Up/Down Decade Counter 5-167 

54LS/74LS193 Up/Down Binary Counter 5-167 

54LS/74LS194A 4-Bit Right/Left Shift Register 5-173 

54LS/74LS195A 4-Bit Shift Register (9300 Type) 5-177 

54LS/74LS196 Decade Counter 5-181 

54LS/74LS197 4-Bit Binary Counter 5-181 

'54LS/74LS240 Octal Inverting Bus/Line Driver 5-187 

*54LS/74LS241 Octal Bus Line Driver 5-187/ 

"54LS/74LS242 Quad Bus Transceiver (inverting) 5-190 

*54LS/74LS243 Quad Bus Transceiver (Non-inverting) 5-190 

•54LS/74LS244 Octal 3-State Driver (Non-inverting) 5-187 

"54LS/74LS245 Octal Bus Transceiver (Non-inverting) 5-193 

"54LS/74LS247 BCD to 7-Segment Decoder/Driver (Open Collector) 5-195 

*54LS/74LS248 BCD to 7-Segment Decoder/Driver 5-195 

*54LS/74LS249 BCD to 7-Segment Decoder/Driver (Open Collector) 5-195 

54LS/74LS251 8-lnput Multiplexer (3-State) 5-196 

54LS/74LS253 Dual 4-lnput Mulitplexer (3-State) 5-200 
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NUMERICAL INDEX OF DEVICES (Cont'd) 



Device Description Page 

54LS/74LS256 Dual 4-Bit Addressable Latch 5-203 

54LS/74LS257 Quad 2-lnput Multiplexer (3-State) 5-207 

54LS/74LS258 Quad 2-lnput Multiplexer (3-State) 5-210 

54LS/74LS259 8-Bit Addressable Latch (9334) 5-213 

54LS/74LS260 Dual 5-lnput NOR Gate 5-217 

54LS/74LS266 Quad Exclusive NOR (Open Collector) 5-218 

54LS/74LS273 Octal D-Type Flip-Flop with Master Reset 5-219 

54LS/74LS279 Quad Set-Reset Latch 5-222 

54LS/74LS283 4-Bit Full Adder (Rotated LS83) 5-223 

•54LS/74LS289 16 x4 RAM (Open Collector) 5-226 

54LS/74LS290 Decade Counter 5-227 

54LS/74LS293 4-Binary Counter 5-227 

54LS/74LS295A 4-Bit Shift Register (3-State) 5-232 

54LS/74LS298 Quad 2-lnput Multiplexer with Output Latches 5-236 

•54LS/74LS299 8-Bit Universal Shift Register 5-239 

•54LS/74LS323 8-Bit Universal Shift/Storage Register 5-243 

54LS/74LS352 4-lnput Multiplexer 5-246 

54LS/74LS353 Dual 4-lnput Multiplexer (3-State LS352) 5-249 

54LS/74LS365 Hex Buffer with Common Enable (3-State) 5-253 

54LS/74LS366 Hex Inverter with Common Enable (3-State) 5-253 

54LS/74LS367 Hex Buffer, 4-Bit and 2-Bit (3-State) 5-253 

54LS/74LS368 Hex Inverter, 4-Bit and 2-Bit (3-State) 5-253 

*54LS/74LS373 Octal Transparent Latch 5-255 

'54LS/74LS374 Octal D-Type Flip-Flop 5-258 

"54LS/74LS375 Quad Latch 5-261 

54LS/74LS377 Octal D-Type Flip-Flop with Enable 5-262 

•54LS/74LS378 Hex D-Type Flip-Flop with Enable 5-266 

•54LS/74LS379 4-Bit D-Type Flip-Flop with Enable : 5-269 

*54LS/74LS386 Quad Exclusive OR Gate 5-272 

54LS/74LS390 Dual Decade Counter 5-273 

54LS/74LS393 Dual 4-Bit Binary Counter 5-273 

54LS/74LS395 4-Bit Shift Register (3-State) 5-277 

*54LS/74LS398 Quad 2-lnput Multiplexer with Output Register 5-281 

*54LS/74LS399 Quad 2-lnput Multiplexer with Output Register 5-281 

54LS/74LS490 Dual Decade Counter 5-285 

*54LS/74LS502 8-Bit Successive Approximation Register 5-288 

*54LS/74LS540 Octal Inverting Bus/Line Driver 5-291 

*54LS/74LS541 Octal Bus/Line Driver 5-291 

*54LS/74LS568 Decade Up/Down Counter (3-State) 5-294 

•54LS/74LS569 Binary Up/Down Counter (3-State) 5-294 

"54LS/74LS573 Octal Transparent Latch (3-State) 5-296 

*54LS/74LS574 Octal D-Type Flip-Flop (3-State) 5-297 

*54LS/74LS670 4x 4 Register File (3-State) 5-298 

96L02 Low-Power Retriggerable One-Shot Multivibrator 5-303 

96S02 High-Speed Retriggerable One-Shot Multivibrator 5-308 

"96LS02 Low Power Schottky Retriggerable One-Shot Multivibrator 5-314 

*96LS32 4K MOS Memory Driver 5-319 

*DATA SHEET provides tentative information on a new product. Fairchild Semiconductor re- 
serves the right to change specifications for this product in any manner without notice. 
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Function 


Schottky 
5 ns/2 mW 


54/74 
10 ns/10 mW 


54H/74H 
6 ns/22 mW 


— I 

Schottky 
3 ns/19 mW 


Logic 
Symbol 


NAND Gates 












Hex Inverters 


54LS/74LS04 


54/7404 


54H/74H04 


54S/74S04 


D-1 


Hex Inverters 

(0. C.) 


54LS/74LS05 


54/7405 


54H/74H05 


54S/74S05 


D-1 


Hex Schmitt 

Trinn&r 


54LS/74LS14 


54/7414 






D-1 


Quad 2-lnput 


54LS/74LS00 


54/7400 


54H/74H00 


54S/74S00 


D-2 


Quad 2-lnput 
(o. c.) 


54LS/74LS03 


54/7403 




54S/74S03 


D-2 


Quad 2-lnput 
(48 mA) 


54LS/74LS37 


54/7437 






D-2 


Quad 2-lnput 
(o. c. 48 mA) 


54LS/74LS38 


54/7438 






D-2 


Quad 2-lnput 
(o. c. 15 V) 


54LS/74LS26 








D-2 


Quad 2-lnput 

Od II 1 MIL 


54LS/74LS132 


54/74132 




54S/74S132 


D-2 


Triple 3-lnput 


54LS/74LS10 


54/7410 


54H/74H10 


54S/74S10 


D-3 


Dual 4-lnput 

QUI II 1 II 11 


54LS/74LS13 


54/7413 






D-4 


Dual 4-lnput 


54LS/74LS20 


54/7420 


54H/74H20 


54S/74S20 


D-4 


Dual 4-lnput 

(o. c.) 


54LS/74LS22 


54/7422 


54H/74H22 


54S/74S22 


D-4 


Dual 4-lnput 
Buffer 


54LS/74LS40 


54/7440 


54H/74H40 


54S/74S40 


D-4 


8-lnput 


54LS/74LS30 


54/7430 


54H/74H30 


S4S/74S30 


D-5 


1 3-lnput 


54LS/74LS133 






54S/74S133 


D-6 
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SSI LOGIC SYMBOLS 



D1 



vcc 



nnnnnnn 



L l>> 

rrt>°i 



ULILJLJULJLI 

GND 

54LS/74LS04, 54LS/74LS05, 
54LS/74LS14 



D2 



vcc 




uuuuuuu 



54LS/74LS00, S4LS/74LS03 
54LS/74LS37, 54LS/74LS38 
54LS/74LS26 54LS/74LS132 



D3 




ULULJUULULJ 

GND 

54LS/74LS10 



D4 



>- 













S4LS/74LS20 
54LS/74LS22, 
54LS/74LS40 
54LS/74LS13 



D5 

V C r NC NC NC 

nnnnnnn 



LJUULJUULI 



54LS/74LS30 



D6 



Vcc 




LJUJLJLILJUJLJLJ 



54LS/74LS133 



D7 



nnnnnnn 



LJUJUJULyLIU 

GND 

54LS/74LS02, 54LS/74LS28 
54LS/74LS33 



D8 



Vcc 




ULJLJLJUJLyLJ 



54LS/74LS27 



D9 



Vcc 



nnnnnnn 



□LilLyliJLyliJLJ 



54LS/74LS260 
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SSI SELECTOR AND REPLACEMENT GUIDE 



Function 


Low Power 
Schottky 
5 ns/2 mW 


CtH TTI 

54/74 
10 ns/10 mW 


Utah ft 1 

my n opwu 

54H/74H 
6 ns/22 mW 


Minh CrtAari 

Schottky 
3 ns/19 mW 


Logic 
Symbol 


NOR Gates 












Quad 2-lnput 


54LS/74LS02 


54/7402 




54S/74S02 


D-7 


Quad 2-lnput 
Buffer 


54LS/74LS28 








D-7 . 


Quad 2-lnput 
(o. c.) 


54LS/74LS33 








D-7 


Triple 3-lnput 


54LS/74LS27 


54/7427 






D-8 


Dual 5-lnput 


54LS/74LS260 






54S/74S260 


D-9 


AND Gates 
Quad 2-lnput 


54LS/74LS08 


54/7408 


54H/74H08 


54S/74S08 


D-10 


Quad 2-lnput 
(o. c.) 


S4I e ?/7AI <?nQ 








D-10 


Triple 3-lnput 


54LS/74LS11 


54/741 1 


54H/74H11 


54S/74S11 


D-11 


Triple 3-lnput 

(o. c.) 


54LS/74LS115 




54H/74H15 


54S/74S15 


D-11 


Dual 4-lnput 


54LS/74LS21 


54/7421 


54H/74H21 


54S/74S21 


D-12 


OR Gates 












Dual 2-lnput 


54LS/74LS32 


54/7432 




54S/74S32 


D-13 


Exclusive OR Gate 












Quad 2-lnput 


54LS/74LS86 


54/7486 




54S/74S86 


D-14 


Quad 2-lnput 


54LS/74LS386 








D-15 


Quad 2-lnput 
(o. c) 


54LS/74LS136 








D-14 


Exclusive NOR Gate 












Quad 2-lnput 
(o. c.) 


54LS/74LS266 


9386 (8242) 






D-16 
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SSI LOGIC SYMBOLS 





D10 



D11 



D12 



vcc 



RRRRRRR 



OUuLjLJULJ 

GND 

54LS/74LS08 
54LS/74LS09 



D13 

RF1RRRRR 



II IB IB ID IB ID ID 




ULUUJLJLllLILJ LlLiJlJlUliJLiJLJ 



54LS/74LS11 
54LS/74LS15 



D14 



v cc 



RRRRRRR 



LJUJLJULLlLJLJ 



NC GND 

54LS/74LS21 



D15 

RRRRRRR 



5cJ Us. 



D|B|B|D|B|D|B 



54LS/74LS32 



54LS/74LS86 
54LS/74LS136 



54LS/74LS386 



D16 



RRRRRRR 



UUULJUUU 



D17 



nnnnnnn 




LILilLJULULULJ 



D18 



vcc 



RRRRRRR 




ULJLILJLJULJ 



54LS/74LS266 



54LS/74LS51 



54LS/74LS54 
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SSI SELECTOR AND REPLACEMENT GUIDE 



Function 


Low Power 
Schottky 
5 ns/2 mW 


Std. TTL 
54/74 
10 ns/10 mW 


High Speed 

54H/74H 
6 ns/22 mW 


High Speed 

Schottky 
3 ns/19 mW 


Logic 
Symbol 


AND-OR-INVERT GATES 












Dual 2-2-lnput 


54LS/74LS51 


54/7451 


54H/74H51 


54S/74S51 


D-17 


2-2-3-3-lnput 


54LS/74LS54 








D-18 


4-4-lnput 


54LS/74LS55 








D-19 


BUFFERS (3-STATE) 




— 


— 


— 




uuau j-otate LUW tnaDle 


54LS/74LS125 


5474125 






D-20 


Quad 3-State 
HIGH Enable 


54LS/74LS126 


54/74126 






D-21 


Hex Buffer 
3-State 

Common Enable 


04Lb/74Lb365 








D-22 


Hex Inverting 
3-State 

Common Enable 


54LS/74LS366 








D-23 


Hex Buffer 
4-Bit & 2-Bit 


54LS/74LS367 








D-24 


Hex Inverting 
4 Bit-&-2 Bit 


54LS/74LS368 








D-25 



4-10 



SSI LOGIC SYMBOLS 





D19 



Vcc 



RRRRRF1R 



ULJLJLJLyLJLJ 



54LS/74LS55 



D20 



Vcc 



r^lRRRRRR 



UUJLJLJLJLyLJ 



54LS/74LS125 



D21 



Vcc 



RRRRRRR 



LJLULILJLyLyLJ 



54LS/74LS126 



Vcc 



D22 



D23 



Vcc 



RRRRRRRR RRRRRRRR 




UUJLULJULyLJU] 

GND 

54LS/74LS365 



inn 



ULJULILIULJLJ 

GND 

54LS/74LS366 



D24 



Vcc 



r 




T 


n f 




1 



54LS/74LS367 



D2S 

Vcc 



RRRRRRRR 



l^ J Lf>cJ 



1 



IB |B ID IB IB ID ID 



54LS/74LS368 
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SSI SELECTOR AND REPLACEMENT GUIDE 



Function 


Low Power 

5 ns/2 mW 


Std. TTL 

54/74 

10 ns/10 mW 


High Speed 

54H/74H 

6 ns/22 mW 


High Speed 

Sehottkv 
3 ns/19 mW 


Loaie 
Symbol 


DUAL FLIP-FLOPS 












Dual JK 


(54LS/74LS73) 


(54/7473) 


54H/74H73 




D-26 


Dual JK 


54LS/74LS76 


54/7476 


54H/74H76 




D-28 


Dual JK 


54LS/74LS78 




54H/74H78 




D-29 


Dual JK 


54LS/74LS107 


54/74107 






D-30 


Dual JK 


54LS/74LS109 


9024 




54S/74S109 


D-31 


Dual JK 


54LS/74LS112 






54S/74S112 


D-32 


Dual JK 


54LS/74LS113 






54S74S113 


D-33 


Dual JK 


54LS/74LS114 






54S/74S114 


D-34 


Dual D 


54LS/74LS74 


54/7474 


54H/74H74 


54S/74S74 


D-27 



4-12 



SSI FLIP-FLOP LOGIC DIAGRAM 



D26 



14 


J Q 


12 




J Q 


1—0 


CP 






CP 


3 


K Q 
CD 


oi- 3 


12. 


K Q 
CD 



Vcc = Pin * 
GND = Pin 11 

54LS/74LS73 



D28 



4 — 
1— O CP 



So 

J Q 



K Q D-14 12— K Q 3—10 

CD 



Sd 

J Q 



Vcc - Pin 5 
GND = Pin 13 



54LS/74LS76 



D27 





i 




10 
i 


2 


SD 

D Q 


5 12 


SD 

D Q 


3 


CP 




CP 




Q 

CD 


0—6 


„ Q 
CD 



Vcc = Pin 14 
GND = Pin 7 

54LS/74LS74 



D29 



J Q 



14— K Q 0—12 7- 

Cd 



10 — 
O 



Sd 

J Q 



Vcc = Pin 4 
GND = Pin 11 



54LS/74LS78 



D30 



1- 

12-ol< 



K OP- 2 11- 

Cp 



CD 

T 



Vcc = Pin 14 
GND = Pin 7 



54LS/74LS107 



D31 





SD 

J 


Q 


6 


14 


J 


sd 

Q 




CP 






12 


CP 




3—0 


K 

CD 


Q 






K 


n Q 
CD 



Vcc = Pin 16 
GND = Pin 8 



54LS/74LS109 



4-13 



D32 



Vcc = Pin 16 
GND = Pin 8 



54LS/74LS112 



D33 





SD 




so 


3 


J Q 




J Q 


1— O 


CP 


13— O 


CP 




K Q 


-_, 12 
— 6 


K 



Vcc = Pin 14 
GND = Pin 7 



54LS/74LS113 



D34 







4 

4 






10 

4 




3 


SD 

J Q 


5 




SD 

J 


: » 




CP 






CP 




2 


K Q 
CO 


0—6 




K Q 
CD 



Vcc = Pin 14 
GND = Pin 7 



54LS/74LS114 



4-14 



MSI SELECTOR GUIDE BY FUNCTION 



Counters 

A= Asynchronous S = Synchronous 



Function 


DEVICE NO. 


Modulo 


Parallel Load 


Clock Transition 


Max Clock Rate 
MHz (typ) 


Clock to Q Output 
Delay ns (typ) 


Power Dissipation 
mW (typ) 


LSTTL 
Data Sheet 
Page No. 


Asynchronous 


54LS/74LS90 


2x5 




X 


50 


33 


45 




Asynchronous 


54LS/74LS92 


2x6 




X 


50 


33 


45 




Asynchronous 


54LS/74LS93 


2x8 




L 


50 


46 


45 




Asynchronous 


54LS/74LS196 


2x5 


A 


1_ 


60 


48 


60 




Asynchronous 


54LS/74LS197 


2x8 


A 


"L 


70 


60 


60 




Asynchronous 


54LS/74LS290 


2x5 




~|_ 


50 


10 


45 




Asynchronous 


54LS/74LS293 


2x8 




1_ 


50 


10 


45 




Asynchronous 


54LS/74LS390 


2x5 
2x5 




1 


50 


10 


100 




Asynchronous 


54LS/74LS343 


2x8 
2x8 




L 


50 


10 


100 




Asynchronous 


54LS/74LS490 


2x5 




L 


50 


6 


100 




Synchronous 


54LS/74LS160 


10 

Presettable 


S 


I 


45 


15 


95 




Synchronous 


54LS/74LS161 


16 

Presettable 


S 


J 


45 


15 


95 




Synchronous 


54LS/74LS162 


10 

Presettable 


S 


J 


45 


15 


95 




Synchronous 


54LS/74LS163 


16 

Presettable 


S 


J 


45 


15 


95 




Up/Down 


54LS/74LS168 


10 

Presettable 


S 


J 


32 


15 


100 




Up/Down 


54LS/74LS169 


16 

Presettable 


S 


J 


32 


15 


100 




Up/Down 


54LS/74LS190 


10 


A 


_r 


40 


20 


90 




Up/Down 


54LS/74LS191 


16 


A 


_r 


40 


20 


90 




Up/Down 


54LS/74LS192 


10 


A 


_r 


40 


30 


85 




Up/Down 


54LS/74LS193 


16 


A 


_r 


40 


30 


85 
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MSI SELECTOR GUIDE BY FUNCTION 



ARITHMETIC OPERATORS 
(CLA = Carry Lookahead) 















Function 


Device No. 


Description 


No. Of Bits 




Power Dissipation 
mW (typ) 


Adder 


54LS/74LS83A 


Full Binary 4-Bit w/Carry 


4 


15 


95 


Adder 


54LS/74LS283 


Full Binary 4-Bit w/Carry 


4 


15 


95 


Arithmetic Logic Unit 


54LS/74LS181 


ALU with External CLA 


4 


20 


105 


Carry Lookahead Generator 


54LS/74LS182 


Carry Lookahead 
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MSI SELECTOR GUIDE BY FUNCTION 



DECODER/DEMULTIPLEXERS 
Unit Load (UL) = AO fiA HIGH/1.6 mA LOW 



Function 


i 
z 

s 

I 


Address Inputs 


Active LOW 
Enable 


Active LOW 
Outputs 


Open Collector 
Output Voltage 


Address Delay 
ns (typ) 


Enable Delay 
ns (typ) 


Power 
Dissipation 
mW (typ) 


Fan-out (UL) 


Dual 1-of-4 


54LS/74LS139 


2+2 


1+1 


4+4 





22 


19 


34 


5 


Dual 1-of-4 


54LS/74LS155 


2 


2+2 


4+4 





18 


15 


30 


5 


Dual 1-of-4 


54LS/74LS156 


2 


2+2 


4+4 


5.5 V 


33 


26 


31 


5 


Dual 1-of-4 


54LS/74LS256 


2+2 


1 


4+4 


— 


30 


19 


60 


5 


BCD to 
7-Segment 


54LS/74LS47 


4 




7 


15 V 


50 




35 


15 


BCD to 
7-Segment 


54LS/74LS48 


4 




7 


5.5 V 


50 




125 


4 


BCD to 
7-Segment 


54LS/74LS49 


4 




7 


5.5 V 


50 




40 


5 


BCD to 
7-Segment 


54LS/74LS247 


4 




7 


15 V 


50 




35 


15 


BCD to 
7-Segment 


54LS/74LS248 


4 




7 


5.5 V 


50 




125 


4 


BCD to 
7-Segment 


54LS/74LS249 


4 






5.5 V 


50 




40 


5 


1-of-8 


54LS/74LS259 


3 


1 


8 




30 


19 


60 


5 


1-of-8 


54LS/74LS42 


3 


1 


8 




17 


17 


35 


5 


1-of-8 


54LS/74LS138 


3 


3 


8 




22 


21 


34 


5 


1-oMO 


54LS/74LS42 


4(BCD) 




10 




17 




35 


5 
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MSI SELECTOR GUIDE BY FUNCTION 



LATCHES AND FLIP-FLOPS 
Unit Load (UL) = 40 M A HIGH/1.6 mA LOW 



Function 


Device No. 


Data Inputs 


Common Clear 


Enable/Clock 
Inputs (Level) 


Required Enable/ 
Clock Pulse Width 
ns (typ) 


Enable/Clock to Q 
Delay ns (typ) 


Data to Q Delay 
ns (typ) 


Power Dissipation 
mW (typ) 


4-Bit RS Latch 


54LS/74LS279 


4x(RS) 










14 


19 


4-Bit D Latch 


54LS/74LS75 


4xD 


_ 


2(L) 


10 


15 


15 


32 


4-Bit D Latch 


54LS/74LS77 


4xD 


— 


2(L) 


10 


15 


15 


32 


4-Bit D Latch 


54LS/74LS197 


4xD 


L 


1(L) 


20 


28 


24 


60 


4-Bit D Latch 


54LS/74LS375 


4xD 


— 


2(L) 


10 


15 


15 


32 


8-Bit D Latch 


54LS/74LS373 


8xD 


— 


1(H) 


10 


14 


10 


120 


8-Bit D Latch 


54LS/74LS573 


8xD 


— 


KH) 


10 


14 


10 


120 


Dual 4-Bit 
Addressable Latch 


54LS/74LS256 


1xD 


L 


KL) 
2 Add Bits 


11 


18 


28 


70 


8-Bit Addressable 
Latch 


54LS/74LS259 


1xD 


L 


1(L) 
3 Add Bits 


11 


18 


28 


70 


4-Bit D Flip-Flop 


54LS/74LS175 


4xD 


L 


K-T ) 


20 


21 




55 


4-Bit D Flip-Flop 


54LS/74LS298 


4x2 




1(1- ) 


20 


20 




65 


4-Bit D Flip-Flop 


54LS/74LS174 


6 


L 


K-r ) 


20 


21 




80 


4x4 Register File 


54LS/74LS170 


4xD 




2 


25 




26 


125 


4x4 Register File 
(3-State) 


54LS/74LS670 


4xD 




2 


25 




24 


150 


Quad D Flip-Flop 


54LS/74LS379 


4xD 




K-r ) 


20 


21 






Hex D Flip-Flop 


54LS/74LS378 


6xD 




K-r ) 


20 


21 






Octal D Flip-Flop 


54LS/74LS377 


8xD 




K-r ) 


20 


21 






Octal D Flip-Flop 


54LS/74LS273 


8xD 


L 


K-r ) 


15 


17 




85 


Octal D Flip-Flop 


54LS/74LS374 


8xD 




K-r ) 


12 


22 




135 


Octal D Flip-Flop 


54LS/74LS574 


8xD 




K-r ) 


12 


22 




135 
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MSI SELECTOR GUIDE BY FUNCTION 



MULTIPLEXERS 
Unit Load (UL) = 40 fiA HIGH/1.6 mA LOW 



Function 


Device No. 


Enable 
Inputs 


True Output 


Complement 
Output 


Select Delay 
ns (typ) 


Enable Delay 
ns (typ) 


Data Delay 
ns (typ) 


Power 

Dissipation mW 

(typ) 


Fan-Out (UL) 


Quad 2-lnput 


54LS/74LS157 


1 


X 


— 


18 


14 


9 


49 


5 


Quad 2-lnput 


54LS/74LS158 


1 


— 


X 


16 


12 


7 


24 


5 


Quad 2-lnput 


54LS/74LS257 


1 


3-State 




14 


16 


12 


50 


5 


Quad 2-lnput 


54LS/74LS258 


1 




3-State 


12 


16 


10 


35 


5 


Quad 2-lnput 


54LS/74LS298 


Clocked 
(edge-trigger) 


X 

Latched 






20 




65 


5 


Quad 2-lnput 


54LS/74LS398 


Clocked 
(edge-trigger) 


X 

Latched 


X 

Latched 




20 




37 


5 


Quad 2-lnput 


54LS/74LS399 


Clocked 
(edge-trigger) 


X 

Latched 






20 




37 


5 


Dual 4-lnput 


54LS/74LS153 


2 


X 




18 


16 


10 


31 


5 


Dual 4-lnput 


54LS/74LS253 


2 


3-State 




18 


16 


10 


43 


5 


Dual 4-lnput 


54LS/74LS352 


2 




X 


17 


15 


8 


30 


5 


Dual 4-lnput 


54LS/74LS353 


2 




3-State 


20 


12 


10 


43 


5 


8-lnput 


54LS/74LS151 


1 


X 


X 


28 


25 


18 


30 


5 


8-lnput 


54LS/74LS251 


1 


3-State 


3-State 


29 


21 


18 


33 


5 


8-lnput 


54LS/74LS152 






X 


22 




11 


28 


5 
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MSI SELECTOR GUIDE BY FUNCTION 



REGISTERS 
A = Asynchronous, S= Synchronous 



Function 


Device No. 


No. of Bits 


Serial Entry 


Parallel Entry 
No. of Bits 


Clock Edge 


Max Clock Freq 
MHz (typ) 


Clock to Output 
Delay ns (typ) 


Power Dissipation 
mW (typ) 


Parallel-ln/Parallel-out 
Shift Right 


S4L9/74LSQ5B 


4 




45 




36 


20 


65 


Parallel-in/Parallel-out 
Shift Right 


54LS/74LS195 


4 


J, K 


4S 


_r 


39 


17 


70 


Parallel-in/Parallel-out 
onin Hignt 


54LS/74LS295 


4 


D 


4S 


j~ 


28 


40 


75 


raraiiei-in/raraiiei-out 
Shift Right 


54LS/74LS395 


4 


D 


4S 


— 


45 


20 


95 


Parallel-in/Parallel-out 
Bi-Directional 


54LS/74LS194 


4 


DR, 
DL 


4S 


i — 
_i 


36 


lb 


to 


Parallel-in/Parallel-out 
Bi-Directional 


54LS/74LS299 


8 


D 


8S 


_r 


40 


15 


175 


Parallel-in/Parallel-out 
Bi-Directional 


54LS/74LS323 


8 


D 


8S 


_r 


40 


15 


175 


Serial-in/Parallel-out 


54LS/74LS164 


8 


2D 





_r 


18 


50 


95 


Serial-in/Parallel-out 


54LS/74LS502 


8 


D 


— 


_r 


25 


18 


325 


Parallel-in/Parallel-out 


54LS/74LS174 


6 


— 


6S 


_r 


40 


21 


65 


Parallel-in/Parallel-out 


54LS/74LS175 


4 





4S 


_r 


40 


21 


45 


raranei-in/raraiiei-out 




J 

4 




2D 
MUX 


~i 
i_ 


ou 


91 
tl 


DO 


Parallel-in/Parallel-out 


54LS/74LS273 


8 




8S 


_r 


45 


18 


85 


Parallel-in/Parallel-out 


54LS/74LS374 


8 




8S 


_r 


55 


20 


135 


Parallel-in/Parallel-out 


54LS/74LS377 


8 




8S 


_r 


45 


18 


85 


Parallel-in/Parallel-out 


54LS/74LS378 


6 




6S 


_r 


45 


20 


65 


Parallel-in/Parallel-out 


54LS/74LS379 


4 




4S 


_r 


45 


15 


75 


Parallel-in/Parallel-out 


54LS/74LS398 


4 




2D 
MUX 


_r 


35 


20 


37 


Parallel-in/Parallel-out 


54LS/74LS399 


4 




2D 
MUX 


_r 


35 


20 


37 


Parallel-in/Parallel-out 


54LS/74LS574 


8 




8S 


_r 


55 


20 


135 


Multiport Registers 


54LS/74LS170 


16 




4A 


"L 




25 


125 


Multiport Registers 


54LS/74LS670 


16 




4A 


i_ 




30 


150 


Successive Approximation 
Register 


54LS/74LS502 


8 


D 




_r 


25 


18 


325 
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DESIGN CONSIDERATIONS 



DEVICE INDEX AND 
SELECTOR INFORMATION 



DATA SHEETS 



ORDERING INFORMATION AND 
PACKAGE OUTLINES 



FAIRCHILD FIELD SALES OFFICES, 
SALES REPRESENTATIVES AND 
DISTRIBUTOR LOCATIONS 



■ 



F54LS/74LS00 

QUAD 2-INPUT NAND GATE 

CONNECTION AND LOGIC DIAGRAM 





is 

; 


i 1 

>- 


2 1 

>" 

L 


i i 

lI 


9 

Li 

1 

> 6 


8 

7 



GND 



GUARANTEED OPERATIN 


G RANGES 








PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS00XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS0OXC 


4.75 V 

' 1 


5.0 V 




5.25 V 



0°Cto+70°C 



X ■ package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-065 


-1.5 


V 


V CC = MIN ' '|N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 mA, V| N = V, L 


XC 


2.7 


3.4 




vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V, N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 


'|H 


Input HIGH Current 




1.0 


20 


«A 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V CC = MAX ' V| N = 10 V 


'|L 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = 'VAX, V 0UT = V 


'CCH 


Supply Current HIGH 




0.8 


1.6 


mA 


V cc = MAX, V, N = V 


'CCL 


Supply Current LOW 




24 


4.4 


mA 


V CC = MAX, Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 



PARAMETER 



LIMITS 



MIN 



TYP 



UNITS 



TEST CONDITIONS 



'PLH 



Turn Off Delay, Input to Output 



3.0 



5.0 



10 



"CC 



'PHL 



Turn On Delay, Input to Output 



3.0 



5.0 



10 



5.0 V 
15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, i 
device type. 

2. Typical limits are at V cc » 5.0 V, Ta * 25° C. 

3. Not more than one output should be shorted at a time. 



value specified under recommended operating conditions for the applicable 
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F54LS/74LS02 

QUAD 2-INPUT NOR GATE 



R F1 



12 




11 




10 




9 




8 



CS3 

<?n rg] 





"ET 



3 4 5 6 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS02XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS02XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I| N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l OH = -400//A. V| N = V |L 


XC 


2.7 


3.4 






Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0| _ = 4.0 mA, V, N = 2.0 V 


V OL 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V |N = 2.0 V 


'|H 


Input HIGH Current 




1,0 


20 


MA 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX. V| N = 10 V 


'lL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX. V 0UT = V 


'CCH 


Supply Current HIGH 




1.6 


3.2 


mA 


V cc = MAX, V| N = V 


'CCL 


Supply Current LOW 




2.4 


5.4 


mA 


V CC = MAX ' ln P u,s °P en 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 


3.0 


5.0 


10 


ns 


V C C = 5 ° V 


'PHL 


Turn On Delay, Input to Output 


3.0 


5.0 


10 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 50 v . T A = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS03 

QUAD 2-INPUT NAND GATE 





•OPEN COLLECTOR OUTPUTS 



I 1 I 1 2 I 



3 



7 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS03XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS03XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic I 



I Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER* 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


'OH 


Output HIGH Current 






100 


UA 


V CC = MIN, V 0H = 5.5 V, V, N = V, L 


v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V |N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 


'ih 


Input HIGH Current 




1.0 


20 


M A 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V [N = 5.5 V 


>IL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'CCH 


Supply Current HIGH 




0.8 


1.6 


mA 


V cc = MAX, V| N = V 


'CCL 


Supply Current LOW 




2.4 


4.4 


mA 


Vcc = MAX, Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 


Turn Off Delay, Input to Output 




14 


22 


ns 


V CC = 5.0 V 


l PHL 


Turn On Delay, Input to Output 




10 


18 


ns 


C L = 15pF, R L = 2.0kfi 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, Ta = 25° C. 



F54LS/74LS04 

HEX INVERTER 



14 1 


3 1 


2 1 


1 1 


9 




3 


L 


-0- 




-><- 


-|>- 






1 2 3 4 5 6 


7 



GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS04XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125° C 


74LS04XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-\,5 


V 


V cc = MIN, l, N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l 0H =-400„A. V |N = V |L 


XC 


2.7 


3.4 




V 0L 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V| N = 2.0 V 


XC 




0.35 


05 


V 


V cc = MIN, l 0L = 8.0 mA, V |N = 2.0 V 


'IH 


Input HIGH Current 




1.0 


20 


M 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


'IL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V cc = MAX, V 0UT = V 


'CCH 


Supply Current HIGH 




1.2 


2.4 


mA 


V CC = MAX, V |N = V 


'CCL 


Supply Current LOW 




3.6 


6.6 


mA 


V CC = MAX, Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


*PLH 


Turn Off Delay, Input to Output 


3.0 


5.0 


10 


ns 


V C C = 5 v 


'PHL 


Turn On Delay, Input to Output 


3.0 


50 


10 


ns 


C L = 15 pF 



NOTES: 



1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, T A = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS05 

HEX INVERTER 



R 1 


i 1 


2 1 


1 1 


) 9 




8 


rr 




* 




* 






1 2 3 
1 1 1 1 1 _ 


4 |jj E 




7 



•OPEN COLLECTOR OUTPUTS GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS05XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS05XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X m package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN, l, N = -18mA 


'OH 


Output HIGH Current 






100 




V CC = MIN. V QH = 5.5 V, V |N = V, L 


v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V, N = 2.0 V 


XC 






0.5 




V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 


'ih 


Input HIGH Current 




1.0 


20 


UA 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 5.5 V 


l|L 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'CCH 


Supply Current HIGH 




1.2 


2.4 


mA 


V cc = MAX, V| N = V 


'CCL 


Supply Current LOW 




3.6 


6.6 


mA 


V CC = MAX, Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




14 


22 


ns 




V C C = 5 v 


'PHL 


Turn On Delay, Input to Output 




10 


18 


ns 


C L = 15 pF, Rj_ = 2.0 kO. 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5 v , T/\ = 25° C. 
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F54LS/74LS08 

QUAD 2-INPUT AND GATE 



14 13 12 11 10 9 




1 2 3 4 5 6 7 



GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS08XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS08XC 


4.75 V 


5.0 V 


5.25 V 


0° C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


20 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


v CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I| N = -18 mA 




Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l 0H = -400 //A. V |N = V |H 




XC 


2.7 


3.4 




Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V CC = MIN, l 0L = 4.0 mA, V IN = V |L 


XC 




0.35 


0.5 


V 


V CC =MIN, l 0L = 8.0 mA, V |N = V, L 


'IH 


Input HIGH Current 




1.0 


20 


/"A 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V jN = 10 V 


'lL 


Input LOW Current 






-0.36 


mA 


V cc = MAX. V, N = 4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'CCH 


Supply Current HIGH 




2.4 


4.8 


mA 


V CC = MAX ' Inputs Open 


'CCL 


Supply Current LOW 




4.4 


8.8 


mA 


V CC = MAX, V, N = V 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 


Turn Off Delay, Input to Output 




8.0 


13 


ns 


V CC = 5.0 V 


'PHL 


Turn On Delay, Input to Output 




7.5 


11 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating. conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 50 v * T A = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS09 

QUAD 2-INPUT AND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 

Vcc 

14 13 12 11 10 9 8 

1 2 3 4 5 6 7 

•Open Collector Outputs I 1 I 1 I 1 I 1 I 1 I 1 I 1 

GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS09XM 


4.5 V 


5.0 V 


5.5 V 


-55"Cto+125°C 


74LS09XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l |N = -18 mA 


'oh 


Output HIGH Current 






100 




V CC =MIN, V OH =5.5V, V |N =V, H 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V| N = V| L 


XC 




0.35 


0.5 


V 


V CC = MIN ' 'OL = 8 mA ' V| N = V| L 


'ih 


Input HIGH Current 




1.0 


20 


UA 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


Nt 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'CCH 


Supply Current HIGH 




2.4 


4.8 


mA 


Vcc = MAX, Inputs Open 


'CCL 


Supply Current LOW 




4.4 


8.8 


mA 


V cc = MAX, V| N = V 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




13 


20 


ns 


v CC = 50 v 


"PHL 


Turn On Delay, Input to Output 




10 


15 


ns 


C L = 15 pF, R L = 2.0 kO. 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vqc = 5.0 V, Ta = 25° C. 
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F54LS/74LS10 

TRIPLE 3-INPUT NAND GATE 



4 | 13 12 11 10 9 8 



Ll 1 2 I | 3 I | 4 1 | 5 | | 6 | | 7 

GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MM 


TYP 


MAX 


54LS10XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS10XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l 0H = -400 pA, V |N = V IL 


XC 


2.7 


3.4 






Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V| N = 2.0 V 


vol 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 


'IH 


Input HIGH Current 




1.0 


20 




V cc = MAX. V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V |N = 10 V 




Input LOW Current 






-0.36 


mA 


V cc = MAX. V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V C C = MAX ' V OUT " V 


'CCH 


Supply Current HIGH 




0.6 


1.2 


mA 


V cc = MAX, V| N = V 


! CCL 


Supply Current LOW 




1.8 


3.3 


mA 


v cc = MAX ' Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 


3.0 


5.0 


10 


ns 


V CC = 5.0V 


'PHL 


Turn On Delay, Input to Output 


3.0 


7.0 


10 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5 -° v , Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS11 

TRIPLE 3-INPUT AND GATE 



14 




13 




12 




11 




10 




9 




8 




LJ LlI Lil LfJ L±J LlJ 



7 
GND 



1 


SUPPLY VOLTAGE 




TEMPERATURE 


PART NUMBERS — 

MIN 




TYP 


MAX 


54LS11XM 4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS11XC 4.75 V 


5.0 V 




5.25 V 


0°Cto +70° C 





X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l 0H = -400 V |N = V| H 


XC 


2.7 


3.4 






Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l QL = 4.0 mA, V, N = V, L 


vol 


XC 




35 


0.5 


V 


V cc = MIN. I 0L = 8 mA, V !N = V| L 


'ih 


Input HIGH Current 




1.0 


20 


»A 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


l|L 


Input LOW Current 






-0.36 


mA 


V CC = MAX ' V IN = 4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'CCH 


Supply Current HIGH 




1.8 


3.6 


mA 


V CC = Inputs Open 


'CCL 


Supply Current LOW 




3.3 


6.6 


mA 


V CC = MAX, V |N = V 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for W 



reforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


•PLH 


Turn Off Delay, Input to Output 


4.0 


8.5 


13 




V CC = 5.0 V 


'PHL 


Turn On Delay, Input to Output 


3.0 


7.5 


11 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified i 
device type. 

2. Typical limits are at V cc = 5.0 V, T A - 25° C. 

3. Not more than one output should be shorted at a time. 



• recommended operating conditions for the applicable 
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F54LS/74LS13 

DUAL 4-INPUT SCHMITT TRIGGER 



Fl 


3 R R R R R 




































2 




I 





DESCRIPTION — The 54LS/74LS13 contains two 4-lnput NAND Gates that accept standard TTL input signals and provide 
standard TTL output levels. They are capable of transforming slowly changing input signals into sharply defined, jitter-free 
output signals. Additionally, they have greater noise margin than conventional NAND gates. 

Each circuit contains a Schmitt trigger followed by a Darlington level shifter and a phase splitter that drive a TTL totem pole 
output. The Schmitt trigger uses positive feedback to effectively speed-up slow input transitions and provide different input 
threshold voltages for positive and negative-going transitions. This hysteresis between the positive-going and negative-going 
input thresholds (typically 800 mV) is determined internally by resistor ratios and is essentially insensitive to temperature and 
supply voltage variations. 



V| N VERSUS V OUT 
TRANSFER FUNCTION 



V, N - INPUT VOLTAGE - VOLTS 



Fig. 1 



THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS 
POWER SUPPLY VOLTAGE 



THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS 
TEMPERATURE 
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4.75 5.0 5.25 

V C c - POWER SUPPLY VOLTAGE - VOLTS 



-85" 0" 25° 75° 

T A - AMBIENT TEMPERATURE - °C 



Fig. 2 



Fig. 3 
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FAIRCHILD • F54LS/74LS13 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS13XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS13XC 


4.75V 


5.0 V 


5.25 V 


0°Cto +70" C 



X = package type; Ffor Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


Vt* 


Positive-Going Threshold Voltage 


1.5 


1.8 


2.0 


V 


Vcc = 5.0 V 


Vt- 


Negative-Going Threshold Voltage 


0.6 


.95 


1.1 


V 


Vcc = 5.0 V 


Vt.-Vt- 


Hysteresis 


0.4 


0.8 




V 


Vcc = 5.0 V 


VcD 


Input Clamp Diode Voltage 




-0 65 


-1 5 


V 


Vcc = MIN, Iin = -18 mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


Vcc = MIN, Ioh = -400 M A, Vin = Vil 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 


XM. XC 




0.25 


0.4 


V 


Vcc = MIN, Iol = 4.0 mA, Vin = 2.0 V 


XC 




0.35 


0.5 


V 


Vcc = MIN, Iol = 8.0 mA, Vin = 2.0 V 


It* 


Input Current at 
Positive-Going Threshold 




-0.14 




mA 


V cc = 5.0 V, Vin = Vt. 


It- 


Input Current at 
Negative-Going Threshold 




-0.18 




mA 


Vcc = 5.0 V, Vin = Vt- 


llH 


Input HIGH Current 




1.0 


20 


MA 


vcc = MAX, Vin = 2.7 V 








0.1 


mA 


Vcc = MAX, Vin = 10 V 


IlL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX, Vin = 0.4 V 


I OS 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


Vcc = MAX, Vout = V 


IcCH 


Supply Current HIGH 




8.6 


16 


mA 


Vcc = MAX, Vin = V 


ICCL 


Supply Current LOW 




12 


21 


mA 


Vcc = MAX, Vin = 4.5 V 



AC CHARACTERISTICS: Ta = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tpLH 


Propagation Delay, Input to Output 






22 


ns 


Vcc = 5.0 V 


tPHL 


Propagation Delay, Input to Output 






22 


ns 


C u = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 




F54LS/74LS14 

HEX SCHMITT TRIGGER INVERTER 

DESCRIPTION — The 54LS/74LS14 contains six logic inverters which accept standard TTL input signals and provide stan- 
dard TTL output levels. They are capable of transforming slowly changing input signals into sharply defined, jitter-free output 
signals. Additionally, they have greater noise margin than conventional inverters. 

Each circuit contains a Schmitt trigger followed by a Darlington level shifter and a phase splitter driving a TTL totem pole 
output. The Schmitt trigger uses positive feedback to effectively speed-up slow input transitions, and provide different input 
threshold voltages for positive and negative-going transitions. This hysteresis between the positive-going and negative-going 
input thresholds (typically 800 mV) is determined internally by resistor ratios and is essentially insensitive to temperature and 
supply voltage variations. 



LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 
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V| N VERSUS V UT 
TRANSFER FUNCTION 
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0.4 0.8 1.2 1.6 

V,„ - INPUT VOLTAGE - VOLTS 



Fig. 1 



THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS 
POWER SUPPLY VOLTAGE 




4.75 5.0 5.2S 

V CC - POWER SUPPLY VOLTAGE - VOLTS 



Fig. 2 



THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS 
TEMPERATURE 
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T A - AMBIENT TEMPERATURE - 'C 

Fig. 3 
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FAIRCHILD • F54LS/74LS14 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS14XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS14XC 


4 75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


Vt+ 


Positive-Going Threshold Voltage 


1 .5 


1 .8 


2.0 


V 


V cc = 5.0 V 




Negative-Going Threshold Voltage 


0.6 


0.95 


1.1 


V 


V cc = 5.0 V 


v T+ -v T _ 


Hysteresis 


0.4 


0.8 




V 


V CC = 5.0 V 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1 .5 


V 


w — hJIlM 1 — 1Q mA 

Vqq — iviiin, — lo mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V C C = MIN ' 'OH = - 400 #A V |N = V| L 


XC 


2.7 


3.4 




v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN. I QL = 4.0 mA, V, N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 


't+ 


Input Current at 
Positive-Going Threshold 




-0.14 




mA 


v cc = 5.0 V, v IN = v T+ 


b- 


Input Current at 
Negative-Going Threshold 




-0.18 




mA 


V CC = 5-0 V, V |N = V T _ 


'|H 


Input HIGH Current 




1.0 


20 


10, 


V CC = MA * V| N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


'lL 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


v cc = MAX, v 0UT = V 


'CCH 


Supply Current HIGH 




8.6 


16 


mA 


V cc = MAX, V, N = V 


'CCL 


Supply Current LOW 




12 


21 


mA 


V cc = MAX, V, N = 4.5 V 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 


Propagation Delay, Input to Output 






22 


ns 


V CC = 5.0 V 


'PHL 


Propagation Delay, Input to Output 






27 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vqc = 5-0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS15 

TRIPLE 3-INPUT AND GATE 



*OPEN COLLECTOR OUTPUTS 



i J }Z li iu a a 



1 




2 




3 




4 




5 




6 




7 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS15XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS15XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


'oh 


Output HIGH Current 






100 


t'A 


V CC = MIN, V 0H = 5.5 V, V |N = V |H 




Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V, N = V, L 


V OL 


XC 




0.35 


0.5 


V 


V CC = MIN, l QL = 8.0 mA, V |N = V |L 


'|H 


Input HIGH Current 




1.0 


20 


AiA 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


'it 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'CCH 


Supply Current HIGH 




1.8 


3 6 


mA 


V CC = MAX, Inputs Open 


'CCL 


Supply Current LOW 




3.3 


6.6 


mA 


V cc = MAX, V| N = V 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 


7.0 


13 


20 


ns 


V CC = 5-0 V 


l PHL 


Turn On Delay, Input to Output 


5.0 


10 


15 


ns 


C L = 15 pF, R[_ = 2.0 kfl 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type, 

2. Typical limits are at V cc = 5.0 V, Ta - 25°C. 
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F54LS/74LS20 

DUAL 4-1 N PUT NAND GATE 



v cc 




GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS20XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS20XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X - package type; F for Flatpak, □ for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V 0H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 ,uA, V, N = V| L 


XC 


2.7 


3.4 






Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0( _ = 4.0 mA, V )N = 2.0 V 


V 0L 


XC 




0.35 


0.5 


V 


V cc = MIN, l QL = 8.0 mA, V JN = 2.0 V 


'IH 


Input HIGH Current 




1.0 


20 


pA 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


'IL 


Input LOW Current 








-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC =MAX,V OUT = OV 


'CCH 


Supply Current HIGH 




0.4 


0.8 


mA 


V cc = MAX, V| N = V 


'CCL 


Supply Current LOW 




1.2 


2.2 


mA 


V CC = MAX, Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


«PLH 


Turn Off Delay, Input to Output 


3.0 


5.0 


10 


ns 


V CC = 50 V 
C L = 15 pF 


'PHL 


Turn On Delay, Input to Output 


3.0 


8.0 


10 


ns 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, Ta ■ 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS21 

DUAL 4-INPUT AND GATE 



ri rn lyi rn r°~ 




GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS21XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS21XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


xc 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l OH = -400//A. V, N = V IH 


XC 


2.7 


3.4 






Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN. I 0L = 4.0 mA, V, N = V, L 


V 0L 


XC 




0.35 


0.5 


V 


V CC = MIN < 'OL = 8 mA, V |N = V, L 


'IH 


Input HIGH Current 




1.0 


20 


UA 


V cc = MAX, V |N = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


'IL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V iN = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V OUT = 0V 


'CCH 


Supply Current HIGH 




1.2 


2.4 


mA 


V CC = M *X, Inputs Open 


'CCL 


Supply Current LOW 




2.2 


4.4 


mA 


V cc = MAX, V| N = 0V 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




10 


15 


ns 


V CC = 5.0 V 


*PHL 


Turn On Delay, Input to Output 




8.0 


12 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, T/s, ■ 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS22 

DUAL 4-INPUT NAND GATE 



•OPEN COLLECTOR OUTPUTS 





12 


11 10 


9 


i 


























■ * 

1 




1 2 3 4 5 6 





GUARANTEED OPERATING RANGES 



PART NUMBERS 



SUPPLY VOLTAGE 



MIN 



TYP 



MAX 



TEMPERATURE 



54LS22XM 



4.5 V 



5.0 V 



5.5 V 



-55°Cto+125°C 



74LS22XC 



4.75 V 



5.0 V 



5.25 V 



0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section 



mailable on this product. 



DC CHARACTERISTICS OV 



ERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


'oh 


Output HIGH Current 






100 


1* 


V cc = MIN, V 0H = 5.5 V, V |N = V |L 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V, N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 


'ih 


Input HIGH Current 




1.0 


20 




V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 5.5 V 


'|L 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'CCH 


Supply Current HIGH 




0.4 


0.8 


mA 


V cc = MAX, V| N = V 


'CCL 


Supply Current LOW 




1.2 


2.2 


mA 


V CC = MAX ' Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




14 


22 


ns 


V CC = 5.0V 


'PHL 


Turn On Delay, Input to Output 




10 


18 


ns 


C L = 15 pF, R L = 2.0 kO. 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 50 v - T A " 25° C. 
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F54LS/74LS26 

QUAD 2-INPUT NAND BUFFER 



14 




13 




12 




11 




10 




9 




8 



•Open Collector Outputs 




GUARANTEED OPERATING RANGES 



PART NUMBERS 



SUPPLY VOLTAGE 



MIN 



TYP 



MAX 



TEMPERATURE 



54LS26XM 



4.5 V 



5.0 V 



5.5 V 



-55°Cto+125°C 



74LS26XC 



4.75 V 



5.0 V 



5.25 V 



0°Cto +70" C 



X = package type; Ffor Flatpak, Dfor Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS TEST CONDITIONS (Note 1 ) 


MIN 


TYP 


MAX 


V,H 


Input HIGH Voltage 


2.0 






V Guaranteed Input HIGH Voltage 


V,L 


Input LOW Voltage 


XM 






0.7 


V Guaranteed Input LOW Voltage 


XC 






0.8 


Vcd 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V Vcc = MIN,li N = -18mA 


I OH 


Output HIGH Current 






100 


liA Vcc = MIN,Voh=5.5V. Vin = Vil 


Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V Vcc = MIN, Iol = 4.0 mA, Vin = 2.0 V 


XC 




0.35 


0.5 


V Vcc = MIN, Iol = 8.0 mA, Vin = 2.0 V 


Nn 


Input HIGH Current 




1.0 


20 


iuA Vcc — MAX. Vin = 2.7 V 






0.1 


mA Vcc = MAX, Vin = 5.5 V 


IlL 


Input LOW Current 






-0.36 


mA Vcc = MAX, Vin = 0.4 V 


ICCH 


Supply Current HIGH 




0.8 


1.6 


mA Vcc = MAX, V, N = 0V 


ICCL 


Supply Current LOW 




2.4 


4.4 


mA Vcc = MAX, Inputs Open 



AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




14 


22 


ns 


Vcc = 5.0 V 


tPHL 


Turn On Delay, Input to Output 




10 


18 


ns 


C L = 15pF, R L = 2.0k 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25° C. 
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F54LS/74LS27 

TRIPLE 3-INPUT NOR GATE 



1 3 




12 




11 




10 




9 




8 




GUARANTEED OPERATING RANGES 







PART NUMBERS 



SUPPLY VOLTAGE 



MIN 



TYP 



MAX 



TEMPERATURE 



54LS27XM 



4.5 V 



5.0 V 



5.5 V 



-55°Cto+125°C 

7£ 



74LS27XC 



4.75 V 



5.0 V 



5.25 V 



0°Cto+70°C 



X ■ package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


xc 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 fJ\ V ]N = V| L 


XC 


2.7 


3.4 






Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V |N = 2.0 V 


vol 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 




Input HIGH Current 




1.0 


20 


1* 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V CC = MAX, V |N = 10V 




Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V cc = MAX.V OUT = 0V 


'CCH 


Supply Current HIGH 




2.0 


4.0 


mA 


V cc = MAX, V, N = V 


'CCL 


Supply Current LOW 




3.4 


6.8 


mA 


V CC = MAX, Inputs Open 



= 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




8.0 


13 


ns 


V cc = 5.0 V 


l PHL 


Turn On Delay, Input to Output 




8.0 


13 


ns 


C L = 15 pF 

' 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, T A = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS28 

QUAD 2-INPUT NOR BUFFER 



r r r r r m m 



r L<y l<^_ 





U LI L L L L L 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS28XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS28XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 




X = Package type; F tor Flatpak, D tor Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


v,„ 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


v, L 


Input LOW Voltage 


XM 

XC 






0.7 
0.8 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


Vco 


Input Clamp Diode 




0.85 


-1.5 


V 


Vcc = MIN, l IN — —18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.06 




V 


l OH = -1.2 mA V cc = MIN, V 1N = V 1L 


XC 


2.7 






Vol 


Output LOW Voltage 


XM.XC 




0.22 


0.4 


V 


lo L = 12 mA 


V cc = MIN, V IN = V,„ 


XC 




0.26 


0.5 


l 0L = 24 mA 


I,h 


Input HIGH Current 




0.1 
0.1 


20 
100 


MA 


V cc = MAX, V,„ = 2.7 V 
V CC = MAX,V,„=10V 


l,L 


Input LOW Current 




1.7 


-0.4 


mA 


V cc = MAX, V IN = 0.4 V 


los 


Output Short-Circuit 
Current 


-20 




-100 


mA 


V cc = MAX,Vout = 0V 


'cCM 


Supply Current 
Input HIGH 




2.1 


3.6 


mA 


V cc = MAX 


IcCL 


Supply Current 
Input LOW 




11 


13.8 


mA 


V cc = MAX 


AC CHARACTERISTICS: T A = 25°C 




SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


Wh 


Propagation Delay 




8.5 


24 


ns 


C = 50 pF, RL = 667 fi 
Vcc = 5.0 V 


tp„ L 


Propagation Delay 




10.5 


24 


ns 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate 

2. Typical limits are at V cc = 5.0 V. T„ = 25°C. 

3. Not more than one output should be shorted at a time. 



under recommended operating conditions for the applicable device type. 
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F54LS/74LS30 

8-INPUT NAND GATE 



[77| 13 i 


2 1 






























1 2 3 | 4 | 5 6 


7 



GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS30XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS30XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 




Guaranteed Input LOW Voltage 


XC 






0.8 


V 


v CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l |N = -18 mA 




Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = —400 fjA. V, N = V| L 


XC 


2.7 


3.4 




v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V, N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 


'lH 


Input HIGH Current 




1.0 


20 


IUA 


V CC = MAX - V |N = 27 v 






0.1 


mA 


V cc = MAX, V |N = 10 V 


'lL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


v C c = max, v 0UT = V 


'CCH 


Supply Current HIGH 




0.35 


0.5 


mA 


V cc = MAX, V, N = V 


'CCL 


Supply Current LOW 




0.6 


1.1 


mA 


V cc = MAX, Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




6.5 


12 


ns 


V CC = 5.0V 
C L = 15 pF 


'PHL 


Turn On Delay, Input to Output 




12.5 


15 


ns 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 50 v . T A = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS32 

QUAD 2-INPUT OR GATE 

14 13 12 11 10 9 8 

1 | 2 | 3 4 5 | 6 | 7 

GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


WIN 


TYP 


MAX 


54LS32XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS32XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 




Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltag 




% 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 




XC 






0.8 


v CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I, N = -18 mA 




V OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN. I 0H = -400 /iA. V 


N = V |H 


XC 


2.7 


3.4 




vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V CC = MIN. I OL = 4.0 mA. V |N = V, L 


XC 




0.35 


0.5 


V 


V cc = MIN, l QL = 8.0 mA, V, N 


= V| L 


'lH 


Input HIGH Current 




1.0 


20 




V cc = MAX, V| N = 2.7 V 








0.1 


mA 


V cc = MAX, V [N = 10 V 


'it. 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'CCH 


Supply Current HIGH 




3.1 


6.2 


mA 


v cc = MAX > Inputs Open 


'CCL 


Supply Current LOW 




4.9 


9.8 


mA 


V cc = MAX, V, N = V 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay. Input to Output 


3.0 


7.0 


1 1 


ns 


V CC = 5.0 V 


l PHL 


Turn On Delay, Input to Output 


3.0 


7.0 


11 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5 -° v . T A = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS33 

QUAD 2-INPUT NOR BUFFER OPEN COLLECTOR 



R R R R ,o R R 




k 






ZL 




LI Li! L±J 


« 5 


6 





'Open Collector Outputs 



RANGES 



PART NUMBERS 




SUPPLY VOLTAGE Vcc 


TEMPERATURE 




MIN 


TYP 


MAX 


54LS33XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125°C 


74LS33XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F = Flatpak, D = Ceramic Dip, P = Plastic Dip 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ( unless otherwise specified i 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V,h 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V,l 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, Iin, = -18 mA 




VOH 


Output HIGH Voltage 


XM, XC 


2.7 


3.4 






Vcc = M I N, Ioh -400 M A, Vin = V, 




XC 


2.7 


3.4 




Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Vcc = MIN, Iol, = 4.0 mA, Vin = 2.0 V 


XC 




0.35 


0.5 


V 


Vcc = MIN, Iol. = 8.0 mA, Vin = 2.0 V 


llH 


Input HIGH Current 




0.1 


20 




Vcc = MAX, Vin = 2.7 V 






1.0 


mA 


Vcc = MAX, Vin = 10 V 


IlL 


Input LOW Current 






-0.36 


mA 


Vcc = MAX, Vin = 0.4 V 


los 


Output Short Circuit 


-20 




-100 


mA 


Vcc = MAX. Vout = V 


IcCH 


Supply Current HIGH 




2 


3.6 


mA 


Vcc = MAX, Vin = V 


ICCL 


Supply Current LOW 




10 


13.8 


mA 


Vcc = MAX, Inputs Open 



AC CHARACTERISTICS: (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay, Input to Output 




11 


18 


ns 


Vcc = 5.0 V 


tPHL 


Turn On Delay, Input to Output 




14 


22 


ns 


Cl = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, T A = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS37 

QUAD 2-INPUT NAND BUFFER 



R R R 



1 1 




10 




9 




8 




U LU LU LU LU L±J U 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS37XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS37XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Ratpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2 5 


3.4 




V 


V CC = MIN, l 0H = -1.2 mA,V, N = V IL 


XC 


2.7 


3.4 




V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 1 2 mA, V, N = 2.0 V 


XC 




035 


0.5 


V 


V cc = MIN, l 0L = 24 mA, V, N = 2.0 V 


'IH 


Input HIGH Current 




1.0 


20 


flA 


V cc = MAX. V| N = 2.7 V 






0.1 


mA 


v cc = MAX, V| N = 10 V 


l|L 


Input LOW Current 






-036 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-30 




-130 


mA 


V CC - MAX, V QUT = V 


'CCH 


Supply Current HIGH 




0.9 


2.0 


mA 


V cc = MAX, V |N = V 


'CCL 


Supply Current LOW 




6.0 


12 


mA 


V CC = MAX ' Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




10 


20 


ns 


V CC = 5 V 


f PHL 


Turn On Delay, Input to Output 




10 


20 


ns 


C L = 45 pF, R|_ = 667 O 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate 
device type. 

2. Typical limits are at Vcc = 50 v . T A = 25 ° c - 

3. Not more than one output should be shorted at a time. 



value specified under recommended operating conditions for the applicable 
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F54LS/74LS38 

NAND BUFFER 



13 12 11 10 9 8 




F9z 



•OPEN COLLECTOR OUTPUTS 



TING RANGES 



PART NUMBERS 




SUPPLY VOLTAGE 






TEMPERATURE 


MIN 


TYP 


MAX 




54LS38XM 


4.5 V 


50 V 


5.5 V 


-55°Cto+125°C 


74LS38XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l !N = -18 mA 


'OH 


Output HIGH Current 






250 




V CC =MIN,V 0H = 5.5V.V |N =V |L 


vol 


Output LOW Voltage 


XM.XC 




0.25 


04 


V 


V cc = MIN, l 0L = 1 2 mA, V, N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 24 mA, V, N = 2.0 V 


'ih 


Input HIGH Current 




1.0 


20 


pA 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


'lL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'CCH 


Supply Current HIGH 




0.9 


2.0 


mA 


V cc = MAX, V, N = V 


'CCL 


Supply Current LOW 




6.0 


12 


mA 


V CC = MAX . Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


I 

TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 


Turn Off Delay, Input to Output 




14 


22 


ns 


V CC = 5.0 V 


'PHL 


Turn On Delay, Input to Output 




14 


22 


ns 


C L = 45 pf, R L = 667 0. 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, f A = 25° C. 
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F54LS/74LS40 

DUAL 4-INPUT NAND BUFFER 



v cc 



14 13 12 11 10 9 8 




GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS40XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS40XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 




Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l OH = -1.2 mA, V, N = V |L 


V OH 


XC 


2.7 


3.4 




V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0| _ = 1 2 mA, V| N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 24 mA, V, N = 2.0 V 


'lH 


Input HIGH Current 




1.0 


20 


/"A 


V cc = MAX, V jN = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 






Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 




'os 


Output Short Circuit 
Current (Note 3) 


-30 




-130 


mA 


v cc " MAX - v OUT = v 




'CCH 


Supply Current HIGH 




0.45 


1.0 


mA 


V cc = MAX, V !N = V 


'CCL 


Supply Current LOW 




3.0 


6.0 


mA 


V CC = MAX, Inputs Open 





AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




10 


24 


ns 


V cc = 5.0 V 


l PHL 


Turn On Delay, Input to Output 




20 


24 


ns 


C L = 45 pF, R|_ = 667 £1 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 v , T^ = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS42 

ONE-OF-TEN DECODER 



DESCRIPTION — The 54LS/74LS42 is a MSI Multipurpose Decoder designed to accept 
four BCD inputs and provide ten mutually exclusive outputs. It is fabricated with the 
Schottky barrier diode process for high speed and is completely compatible with all 
Fairchild TTL families. 

• MULTI-FUNCTION CAPABILITY 

• MUTUALLY EXCLUSIVE OUTPUTS 

• DEMULTIPLEXING CAPABILITY 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 

A -_A 3 
Oto 9 



LOADING (Note a) 



HIGH 



Address Inputs 

Outputs, Active LOW (Note b) 



0.5 U.L. 
10 U.L. 



LOW 



0.25 U.L. 
5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 /iA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for ( 
Temperature Ranges. 



LOGIC DIAGRAM 

A o 



t II It I I It II It M It 



YYYYYY YYYY 

6© 6® 6® 6® A© A© A® 6® A® A© 



VfjC = Pin 16 
GND = Pin 8 
O = Pin Numbers 



LOGIC SYMBOL 



15 14 13 12 



A A, A 2 A 3 



1 2 3 4 5 6 7 



1 2345679 10 11 



Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



1 L 





v cc 




*c 


J 


A o 








«1 






3 


*2 


J 3 


•c 


4 


A 3 








9 


1" 


c 


6 


8 


1 10 


8 C 


GND 




□ 9 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



FAIRCHILD • F54LS/74LS42 



FUNCTIONAL DESCRIPTION — The decoder accepts four active HIGH BCD inputs and provides 10 mutually exclusive 
active LOW outputs, as shown by logic symbol or diagram. The active LOW outputs facilitate addressing other MSI units with 
active LOW input enables. 

The logic design of the device ensures that all outputs are HIGH when binary codes greater than nine are applied to the 
inputs. 

The most significant input A3 produces a useful inhibit function when the device is used as a one-of-eight decoder. The A3 
input can also be used as the Data input in an 8-output demultiplexer application. 

— 



TRUTH TABLE 



A 


A; 


A 2 


A 3 





1 


2 


3 


4 


5 


6 


7 


8 


9 


L 


L 


L 


L 


L 
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H 


H 


H 


H 


H 


H 


H 


H 
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L 


L 


L 
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L 
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H 
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H 
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H 


L 


H 
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H 
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H 
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H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H = HIGH Voltage Level 
L » LOW Voltage Level 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature — 65° C to +1 50°C 

Temperature (Ambient) Under Bias — 55°Cto +125°C 

V CC Pin Potentia! to Ground Pin -0.5 V to +7.0 V 

"Input Voltage (dc) -0.5 V to +15 V 

* Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS42XM 


4.5 V 


50 V 


5.5 V 


-55°Cto +125°C 


74LS42XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto + 70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V,L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I !N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 //A 


XC 


2.7 


3.4 




V |N = V, H or V 


l_ per Truth Table 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'0L = 4 -0 mA 


V CC = MIN, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


I l = 8.0 mA 


■lH 


Input HIGH Current 






20 


M 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V CC =MAX, V |N = 10V 


'lL 


Input LOW Current 






-0.4 


mA 


V CC = MAX, V |N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 




Power Supply Current 






7.0 


12 


mA 


V cc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5 v - T A = 25° C. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 



PARAMETER 



LIMITS 



MIN 



TYP 



MAX 



UNITS 



TEST CONDITIONS 



<PLH 
'PHL 



Propagation Delay 
(2 Levels) 



11 
18 



18 

25 



Fig. 2 



'PLH 

'PHL (3 Levels) 





Propagation Delay 

— 



12 
19 



20 
27 



Fig. 1 



'CC 



= 5.0 V 
15 pF 



AC WAVEFORMS 
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F54LS/74LS47 

BCD TO 7-SEGMENT DECODER/DRIVER 



DESCRIPTION— The 54LS/74LS47 is Low Power Schottky BCD to 7-Segment Decoder/ 
Drivers consisting of NAND gates, input buffers and seven AND-OR-INVERT gates. They 
offer active LOW, high sink current outputs for driving indicators directly. Seven NAND gates 
and one driver are connected in pairs to make BCD data and its complement available to the 
seven decoding AND-OR-INVERT gates. The remaining NAND gate and three input buffers 
provide lamp test, blanking input/ripple-blanking output and ripple-blanking input. 

The circuits accept 4-bit binary-coded-decimal (BCD) and, depending on the state of the 
auxiliary inputs, decodes this data to drive a 7-segment display indicator. The relative 
positive-logic output levels, as well as conditions required at the auxiliary inputs, are shown in 
the truth tables. Output configurations of the 54LS/74LS47 is designed to withstand ihe 
relatively high voltages required for 7-segment indicators. 

The 54LS/74LS47 outputs will withstand 15 V with a maximum reverse current of 250 ^A. 
Indicator segments requiring up to 24 mA of current may be driven directly from the 74LS47 
high performance output transistors. Display patterns for BCD input counts above nine are 
unique symbols to authenticate input conditions. 

The 54LS/74LS4 7 inc orporates automatic leading and/or trailing-edge zero-b lanking 
control (RBI and RBO). Lamp test (LT) may be performed at any time which the BI/BRO 
node is a HIGH level. This device also contains an overriding blanking input (Bl) which 
can be used to control the lamp intensity or to inhibit the outputs. 



• LAMP INTENSITY MODULATION CAPABILITY 

• OPEN COLLECTOR OUTPUTS 

• LAMP TEST PROVISION 

• LEADING/TRAILING ZERO SUPPRESSION 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• INPUTS FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



A, B , C, 

RBI 

LT 

BI/RBO 



LOADING (Note a) 



a, to g 





HIGH 


LOW 


BCD Inputs 


0.5 U.L. 


0.25 U.L. 


Ripple Blanking Input 


0.5 U.L. 


0.25 U.L. 


Lamp Test Input 


0.5 U.L. 


0:25 U.L. 


Blanking Input or 


0.5 U.L. 


0.75 U.L. 


Ripple Blanking Output 


1.2 U.L. 


2.0 U.L. 


Outputs 


Open Collector 


15(7.5) U.L. 



LOGIC SYMBOL 



f .ft M f 



11 



A B C □ LT RBI 



TTTTTTTf 

13 12 11 10 9 15 14 4 



Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




Notes: 

a) 1 Unit Load (U.L.) = 40 M A HIGH, 1.6 mA LOW 

b) Output current measured at VouT = 0.5 V 

Output LOW drive factor is 7.5 U.L. for Military (XM) and 15 U.L. for Commercial (XC) Temperature Ranges. 
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LOGIC DIAGRAM 



INPUT 



BLANKING INPUT OR 
RIPPLE - BLANKING 
OUTPUT 



LAMP - TEST 

INPUT 
RIPPLE - BLANKING 
INPUT 




OUTPUT 



I I 



I I 



I l_l 
I I I 



I I 



I I 



NUMERICAL DESIGNATIONS - RESULTANT DISPLAYS 



TRUTH TABLE 



DECIMAL 

OR 
FUNCTION 


LT 


RBI 


D 


c 


B 


A 


















NOTE 


BI/RBO 


a 


b 




a 




f 


9 





H 


H 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


A 


1 


H 


X 


L 


L 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


A 


2 


H 


X 


L 


L 


H 


L 


H 


L 


L 


H 


L 


L 


H 


L 




3 


H 


X 


L 


1_ 


H 


H 


H 


L 


L 


L 


1. 


H 


H 


L 




4 


H 


X 


L 


H 


L 


L 


H 


H 


L 


L 


H 


H 


L 


L 




5 


H 


X 


L 


H 


L 


H 


H 


L 


H 


L 


L 


H 


L 


L 




6 


H 


X 


L 


H 


H 


L 


H 


H 


H 


L 


L 


L 


L 


L 




7 


H 


X 


L 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 




8 


H 


X 


hi 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 




9 


H 


X 


H 


L 


L 


H 


H 


L 


L 


L 


H 


H 


L 


L 




10 


H 


X 


H 


L 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 




11 


H 


X 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 




12 


H 


X 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


L 


L 




13 


H 


X 


1-1 


H 


L 


H 


H 


L 


1-1 


H 


L 


H 


L 


L 




14 


H 


X 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


L 


L 




15 


H 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 




Bl 


X 


X 


X 


X 


X 


X 


L 


H 


H 


H 


H 


I-! 


H 


H 


B 


RBI 


H 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


C 


LT 


L 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


L 


L 


L 


D 



H = HIGH Voltage 1 
L = LOW Voltage L 
X = Immaterial 



NOTES: 

(A) BI/RBO is wire-AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). 
The blanking out (Bl) must be open or held at a HIGH level when output functions through 15 
are desired, and ripple-blanking input (RBI) must be open or at a HIGH level if blanking of a 
decimal is not desired. X = input may be HIGH or LOW. 

(B) When a LOW level is applied to the blanking input (forced condition) all segment outputs go to 
a LOW level regardless of the state of any other input condition. 

(C) When ripple-blanking input (RBI) and inputs A, B, C, and D are at LOW level, with the lamp 
test input at HIGH level, all segment outputs go to a HIGH level and the ripple-blanking output 
(RBO) goes to a LOW level (response condition). 

ID) When the blanking input/ripple-blanking output (BI/RBO) is open or held at a HIGH level, and 
a LOW level is applied to lamp test input, all segment outputs go to a LOW level. 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65° C to +1 50° C 

Temperature (Ambient) Under Bias -55°C to +125°C 

Vcc Pin Potential to Ground Pin -0.5 V to +7.0 V 

•Input Voltage (dc) -0.5 V to +5.5 V 

"Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vcc value 

Output Current (dc) (Output LOW) +30 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


M1N 


TYP 


MAX 


54LS47XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS47XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


v,„ 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V, L 


Input LOW Voltage 


XM 
XC 






0.7 
0.8 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


Vco 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, l,„ = -18 mA 


VoH 


Output HIGH Voltage 


2.4 


4.2 




V 


V cc = MIN, l on = -50 M A 

V,„ = V,„ or V, L per Truth Table 


v OL 


Output LOW Voltage 
BI/RBO 


XM.XC 




0.25 


0.4 


V 
V 


l 0L = 1.6 mA 


V cc = MIN, V, = V,„, or 
V IL per Truth Table 


XC 




0.35 


0.5 


l 0L = 3.2 mA 


'o (oH) 


Off State Output Current 
a thru g 






2.5 


V 


V cc = MAX, V,„ = V,„ or 

V IL per Truth Table, V „,„, = 15 V 


Vo Ion) 


On State Outout Voltage 
a thru g 


XM, XC 




0.25 


0.4 


V 
V 


l ,„„, = 12 mA 


V CL = MAX, V m = V,„ or 
V, L per Truth Table 


XC 




0.35 


0.5 


l wn) = 24 mA 


I.H 


Input HIGH Current 






20 


U.A 


V cc = MAX, V,„ = 2.7 V 






0.1 


mA 


V cc = MAX, V,„ = 10 V 


I.L 


Input LOW Current BI/RBO 
Any; Input except BI/RBO 






1.2 
-0.4 


mA 


V cc = MAX, y„ = 0.4 V 


los 


Output Short Circuit Current (Note 5) 


-0.3 




-2.0 


mA 


Vcc = MAX, V OUT = V 


Ice 


Power Supply Current 




7 


13 


mA 


Vcc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at V« = 5.0 V, T A = 25°C. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T 4 = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tpHL 

Uu, 


Propagation Delay, Address 
Input to Segment output 






100 
100 


ns 
ns 


V cc = 5.0 V 


tpHL 
^ PLH 


Propagation Delay, RBI Input 
To Segment Output 






100 
100 


ns 
ns 


C L = 15 pF, R L = 665n 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 

2. Typical limits are a V cc = 5.0 V. T„ = 25°C. 



AC WAVEFORMS 



"in ^"iTv \ ^'» 



l 'PHL 



1. 



— 



r—'pi 



1.3V -j^- 1.3 V 



Fig. 2 



F54LS/74LS48 • F54LS/74LS49 

BCD TO 7-SEGMENT DECODER 



DESCRIPTION - The 54LS/74LS48 and 54LS/74LS49 are BCD to 7-Segment Decoders 
consisting of NAND gates, input buffers and seven AND-OR-INVERT gates. The 54LS/ 
74LS49 offers active HIGH open-collector outputs for current-sourcing applications to drive 
logic circuits or discrete, active components. Seven NAND gates and one driver are con- 
nected in pairs to make BCD data and its complement available to the seven decoding 
AND-OR-INVERT gates. The remaining NAND gate and three input buffers provide lamp 
test, blanking input/ripple-blanking input for the 54LS/74LS48. Four NAND gates and four 
input buffers provide BCD data and its complement and a buffer provides blanking input for 
the 54LS/74LS49. 

The circuits accept 4-bit binary-coded-decimal (BCD) and, depending on the state of the 
auxiliary inputs, decodes this data to drive other components. The relative positive logic 
output levels, as well as conditions required at the auxiliary inputs, are shown in the truth 
tables. 

The 54LS/74LS 48 cir cuit incorporates automatic leading and/or trailing edg e zero-b lanking 
control (RBI and RBO). Lamp Test (LT) may be activated_any time when the BI/RBO node is 
HIGH. Both devices contain on overriding blanking input (Bl) which can be used to control the 
lamp intensity or to inhibit the outputs. 

• LAMP INTENSITY MODULATION CAPABILITY 

• INTERNAL PULL-UPS ELIMINATE NEED FOR EXTERNAL RESISTORS ON 54LS/74LS48 

• OPEN COLLECTOR OUTPUTS ON 54LS/74LS49 

• INPUT CLAMP DIODES ELIMINATE HIGH-SPEED TERMINATION EFFECTS 

• INPUTS FULLY TTL AND CMOS COMPATIBLE 




- OUTPUT 



•Not included with the 54LS/74LS49 



LOGIC SYMBOL 


1 


i 2 a 3 s 

1 1 ill 






B C D LT 


<BI 








54LS/74LS48 








c d e f 


9. BI/RBO 




1 

13 1 


1 II 1 

!1 10 9 15 


1 

4 4 


V CC = Pin 16 
GND = Pin 8 

S 1 2 4 3 

Mill 






ft B C D Bl 








54LS/74LS49 






a 


b e d e f 


S 




1 

ii 


1 1 1 1 1 1 

9 8 6 13 12 


V CC = Pin 14 
GND = Pin 7 


DIP (TOP VIEW) 
54LS/74LS48 


C 


a v cr 




«c 






»c 


LT 9 




•c 


Bl RBO i 


> 


■c 






C 


D c 




c 






c 


GND e 




54LS/74LS49 


C 


« "<x 


> 


C 


C f 




c 






*c 


D ,i 


> 


c 




3* 


•c 




3' 


c 


GND d 
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PIN NAMES 

A, B , C, D, BCD Inputs 

Ripple Blanking (Active Low) Input 
Lamp Test (Active Low) Input 
Blanking Input or Ripple 
Blanking Output (Active Low) 
Blanking (Active Low) Input 
Outputs (Note b) 



LOADING (Note a) 



LT 

BI/RBO 



a to g 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.75 U.L. 


1.2 U.L. 


2.0 U.L. 


0.5 U.L. 


0.25 U.L. 


Open Collector 
Open Collector 


3.75(1.25) U.L. (48) 
5(2.5) U.L. (49) 



NOTES: 

a) Unit Load (U.L.) = 4!VA HIGH/1.6 mA LOW 

b) Output current measured at Vout = 0.5 V 



Output LOW drive factor is 54LS/74LS48: 1.25 U.L. for Military (XM), 3.75 U.L. for Commercial (XC), 
54LS/74LS49: 2.5 U.L. for Military (XM), 5 U.L. for Commercial (XC) Temperature Ranges. 




NUMERICAL DESIGNATIONS - RESULTANT DISPLAYS 



TRUTH TABLE 
54LS/74LS48 



DECIMAL 

OR 
FUNCTION 


LT 


RBI 


— II 

D 


c 


S — 
B 


A 


— \r~ 

BI/R80 


a. 




b 


JUT 


UTS 
d 


■ 


f 


a 


NOTE 


O 




H 


L 


L 


L 


L 


H 












H 


L 






H 




L 


L 


L 


H 




L 






L 


L 


L 


L 




2 


H 


X 


L 


L 


H 


L 








L 






L 






'6 


H 


X 


L 


L 


H 






















4 


H 


X 


L 




L 


L 




L 


H 




L 










5 






L 




L 








L 






L 








6 












L 




L 


L 


H 






H 






7 






















L 


L 


L 


L 




8 




X 




L 


L 


L 






H 


H 












9 




X 




L 


L 


H 




H 




H 


L 


L 








10 








L 




L 




L 


L 


L 






L 






11 












H 


















12 | H | X | H | H | L 








13 
















L 










14 




X 






H 


L 




L 


L 


L 












15 


H 


X 






H 


H 


H 


L 


L 


L 


L 


L 


L 


L 




Bl 


X 


X 


X 


■ 


X 




L 


L 


L 


L 


L 


L 


L 


L 




RBI 
LT 


H 
L 


L 
X 


L 
X 


L 
X 


X 




^ 


L 


H 


L 
H 


L 

H 


- 


H 


H 





NOTES: 

(D BI/R BO is wired-AND logic servin g as blanking input 
(Bl) and/or ripple-blanking output (RBO). The blanking 
out (Bl) must be open or held at a HIGH level when 
output function s through 15 are desired, and ripple- 
blanking input (RBI) must be open or at a HIGH level 
if blanking of a decimal is not desired. X=input may be 
HIGH or LOW. 

(2) When a LOW level is applied to the blanking input 
(forced condition) all segment outputs go to a LOW level, 
regardless of the state of any other input condition. 

(3) When ripple-blanking input (RBI) and inputs A, B, C, 
and D are at LOW level, with the lamp test input at HIGH 
level, all segment output s go to a HIGH level and the 
ripple-blanking output (RBO) goes to a LOW level 
(response condition). 

(4) When the blanking input/ripple-blanking output (Bl/ 
RBO) is open or held at a HIGH level, and a LOW level 
Is applied to lamp-test input, all segment outputs go to a 
LOW level. 



TRUTH TABLE 
54LS/74LS49 



DECIMAL 

OR 
FUNCTION 





C 


B 


A 


Bl 




b 




d 




( 


a 


NOTE 





L 


L 


L 


L 




H 




H 


H 


H 


H 


L 




1 


L 


L 


L 






L 






L 


L 


L 


L 




I 


L 


L 




L 




H 


H 


L 




H 


L 


H 




3 


L 


L 


H 


H 






H 






L 


L 


H 




4 


L 




L 


L 


H 


L 




H 


L 


L 


H 


H 




5 


L 


H 


L 




H 


H 


L 


H 


H 


L 


H 


H 




6 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 




7 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 




8 




L 


L 


L 




H 


H 


H 


H 


H 


H 






9 




L 


L 






H 


H 


H 


L 


L 


H 






10 




L 


H 


L 




L 


L 


L 






L 


H 




11 


H 


L 


H 


H 




L 


L 






L 


L 


H 




12 






L 


L 




L 
















13 






L 










14 






H 


L 














IB 


H 


H 


H 


H 


H 


L 




L 


L 


Lit 


Bl 


X 


X 


X 


X 


L 


L 




L 


L 


L L | 2 



NOTES: 

(1) The blanking input must be open or held at a HIGH level 
when output functions through 15 are desired. 

(2) When a LOW level is applied to the blanking input all 
segment outputs go to a LOW level regardless of the 
state of any other input condition. X = input may be 
HIGH or LOW. 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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FAIRCHILD • F54LS/74LS48 • 



ABSOLUTE MAXIMUM RATINGS above which the useful life may be impaired 

Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
* Input Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V CC ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS48 
54LS49 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS48 
74LS49 


4.75 V 


5.0 V 


5.25 V 


0°C to + 70°C 



X = package type: F for Flatpack, D tor Ceramic Dip. P tor Plastic Dip. See Packaging Information Section tor packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guarantee Input HIGH Voltage 


Vil 


Input LOW Voltage 


XC 






0.8 


V 


Guarantee Input LOW Voltage 


XM 






0.7 


V 


V C D 


Input Clamp Diode Voltage 






-1.5 


V 


V cc = MIN, [f = -18 mA 


bH 


Output HIGH Current 






250 


fiA 


V cc = MIN, V| H - 2.0 V 
V| L = V| L MAX, V 0H = 5.5 V 


Vol 


Output LOW Voltage 


XC, XM 






0.4 


V 


Iql = 4 mA 


V cc = MIN . V IH = 2 v 
V| L = V| L MAX 


XC 






0.5 


V 


l 0L = 8 mA 




Input Current HIGH 






20 
0.1 


fiA 
mA 


V cc = MAX, V, = 2.7 V 
V cc = MAX, V, = 10 V 


l|L 


Input Current LOW 






-0.4 


mA 


V C C = MAX, Vi = 0.4 V 


ice 


Power Supply Current 




8.0 


15 


mA 


V cc = MAX 



-65°C to +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



AC CHARACTERISTICS: V CC = 5.0 V, T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


TEST CONDITIONS 


MIN 


TYP 


MAX 


WlL 


Propagation delay time, HIGH-to-LOW level output 
from A input 






100 


ns 


C L = 15 pF, R u = 2.0 kfi, 


tpLH 


Propagation delay time, LOW-to-HIGH level output 
from A input 






100 


ns 


See Note 6 


tpHL 


Propagation delay time, HIGH-to-LOW level output 
from RBl input 






100 


ns 


C L = 15 pF, R L = 6.0 kfi, 


tpLH 


Propagation delay time, LOW-to-HIGH level output 
from RBl input 






100 


ns 


See Note 6 
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F54LS/74LS51 

DUAL 2-WIDE 2-INPUT/3-INPUT AND-OR-INVERT GATE 



1* 




13 


12 11 10 


9 




8 








-iln^ — 1 1 







o 






i 






1 3 1 


jj LiJ 


Li 


J 




J 



GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS51XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS51XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V OH 




XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 //A. V |N = V |L 


Output HIGH Voltage 


XC 


2.7 


3.4 




v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN. I 0L = 4.0 mA, V, N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V !N = 2.0 V 


'ih 


Input HIGH Current 




1.0 


20 


("A 


V cc = MAX, V lN = 2.7 V 




0.1 


mA 


V cc = MAX, V, N = 10 V 


111 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V |N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'CCH 


Supply Current HIGH 




0.8 


1.6 


mA 


V cc = MAX, V| N = V 


'CCL 


Supply Current LOW 




1.4 


2.8 


mA 


V CC = MAX ' Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




8.0 


13 


ns 


V cc = 5.0 V 
C L = 15 pF 


tpHL 


Turn On Delay, Input to Output 




8.0 


13 


ns 



NOTES: 

li For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 50 V . T A = 25° C. 

3. Not more than one output should be shorted at a time. 



5-39 



F54LS/74LS54 

3-2-2-3-INPUT AND-OR-INVERT GATE 





1 2 


1 1 


10 9 8 






"V 


fen 






1 | 2 | 3 4 5 6 7 



GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS54XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS54XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN. l| N = -18mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN. I OH = -400„A. V |N =V| L 


XC 


2.7 


3.4 




v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V| N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V |N = 2.0 V 


'IH 


Input HIGH Current 




1.0 


20 




V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


'IL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V ]N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V QUT = V 


'CCH 


Supply Current HIGH 




0.8 


16 


mA 


V cc = MAX, V| N = V 


'CCL 


Supply Current LOW 




1.0 


2.0 


mA 


V CC = MAX ' Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 


Turn Off Delay, Input to Output 




10 


15 


ns 


V CC =5.0V 


'PHL 


Turn On Delay, Input to Output 




10 


15 


ns 


C L = 1 5 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc " 5 v . T A = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS55 

2-WIDE 4-INPUT AND-OR-INVERT GATE 



1 14 1 13 1 


2 


1 1 


10 


9 8 










n 












r 








LlI LlI 













GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS55XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS55XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I !N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 fiA, V| N = V| L 


XC 


2.7 


3.4 




v l 


Output LOW Voltage 


XM.XC 




25 


0.4 


V 


V cc = MIN, l 0L = 4.0 mA, V, N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V, N = 2.0 V 


'ih 


Input HIGH Current 




1.0 


20 


VA 


V cc = MAX, V| N = 2.7 V 






0.1 


- mA 


V cc = MAX. V, N = 10 V 


'it 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V |N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC =MAX, V OUT = 0V 


'CCH 


Supply Current HIGH 




0.4 


0.8 


mA 


V cc = MAX, V, N = V 


'CCL 


Supply Current LOW 

1 


' 


0.7 


1.3 


mA 


V CC = MAX, Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 



PARAMETER 



LIMITS 



MIN 



TYP 



UNITS 



TEST CONDITIONS 



'PLH 



Turn Off Delay, Input to Output 



15 



Turn On Delay. Input to Output 







10 



15 



V CC = 5.0V 
C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, T^ = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS73 

DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION — The 54LS/74LS73 offers individual J, K, clear, and clock inputs. These dual flip-flops are designed so that 
when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may be 
allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as long as minimum 
set-up times are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse. 



LOGIC SYMBOL 



LOGIC DIAGRAM 

(Each Flip-Flop) 



V CC = Pin 4 
GND = Pin 11 



GUARANTEED OPERATING RANGES 




PART NUMBERS 


SUPPLY VOLTAGE (V cc l 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS73XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS73XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V| L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 yuA 
\/|N = V||_| or V|[_ per Truth Table 


XC 


2.7 


3.4 




v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


Iql = 4.0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


>IH 


Input HIGH Current 
J, K 
Clear 
Clock 






20 
60 
80 


M 


V cc = MAX, V| N = 2.7 V 


J, K 

Clear 

Clock 






0.1 
0.3 
0.4 


mA 


V cc = MAX, V| N = 5.5 V 


'|L 


Input LOW Current 
J, K 
Clear 
Clock 






-0.36 
-0.8 
-0.72 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MA * V OUT = V 


'cc 


Power Supply Current 




4.0 


8.0 


mA 


V cc = MAX, V CP = V 
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FAIRCHILD • F54LS/74LS73 





MODE SELECT - TRUTH TABLE 



UrCnft 1 UNO IVIUUC 


INPUTS 


OUTPUTS 


CD 


J 


K 


Q 


Q 


Reset (Clear) 


L 


X 


X 


L 


H 


Toggle 


H 


h 


h 


"P 


q 


Load "0" (Reset) 


H 


1 


h 


L 


H 


Load "1" (Set) 


H 


h 


1 


H 


L 


Hold 


H 




1 


q 


q 



H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Immaterial 

I, h(q) = Lower case letters indicate the state of the referenced input 

(or output) one set-up time prior to the HIGH-to-LOW clock 
transition. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 1 


V cc = 5.0 V. 
C L = 15 pF 


*PLH 
'PHL 


Propagation Delay, 
Clock to Output 




11 
16 


16 
24 


ns 


Fig 1 


l PLH 
'PHL 


Propagation Delay, 
Clear to Output 




11 
16 


16 
24 


ns 


Fig. 2 


AC SET-UP REQUIREMENTS: T A = 25°C (See Page 5-322 for Waveforms) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


twCP(H) 


Clock Pulse Width (HIGH) 


18 


12 




ns 


Fig. 3 


V cc = 5.0 V 


tyvCPfL) 


Clock Pulse Width (LOW) 


15 


10 




ns 


t w 


Clear Pulse Width 


15 


10 




ns 


Fig. 2 


t s (H) 


Set-up Time HIGH, J or K to Clock 


20 


13 




ns 


Fig. 3 


t h (H) 


Hold Time HIGH, J or K to Clock 





-10 




ns 


t s < L > 


Set-up Time LOW, J or K TO Clock 


15 


10 




ns 


t n (L) 


Hold Time LOW, J or K to Clock 





-13 




ns 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vqc ~ 5.0 V, T^ = 25°C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

5. HOLD TIME (t|,) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 
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F54LS/74LS74 

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP 



DESCRIPTION — The 54LS/74LS74 dual edge-triggered flip-flop utilizes Schottky TTL circuitry to produce high-speed 
D-type flip-flops. Each flip-flop has individual Clear and Set inputs, and also complementary Q and Q Outputs. 
Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering occurs at a 
voltage level of the clock pulse and is not directly related to the transition time of the positive-going pulse. When the clock input 
is at either the HIGH or LOW level, the D input signal has no effect. 



LOGIC SYMBOL LOGIC DIAGRAM (EACH FLIP-FLOP) 




GND = Pin 7 2(i2i 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS74XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS74XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


Vta 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


% 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN, l !N = -18mA 




Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l OH = -400//A 


XC 


2.7 


3.4 




V, N = V, H or V 


ll_ per Truth Table 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4.0 m A 


V CC = MIN, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


l|H 


Input HIGH Current 
Data 

Clock, Set 
Clear 






20 
40 
60 


M 


V cc = MAX, V| N = 2.7 V 


Data 

Clock, Set 
Clear 






0.1 
0.2 
0.3 


mA 


V cc = MAX, V| N = 5.5 V 


>IL 


Input LOW Current 
Data 

Clock, Set 
Clear 






-0.4 
-0.8 
-1.2 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current 




4.0 


8.0 


mA 


V CC = MAX. V CP = V 
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FAIRCHILD • F54LS/74LS74 



MODE SELECT - TRUTH TABLE 





OPERATING MODE 


INPUTS 


OUTPUTS 


s D 


c D 


D 


Q 


Q 


Set 


L 


H 


X 


H 


L 


Reset (Clear) 


H 


L 


X 


L 


H 


•Undetermined 


L 


L 


X 


H 


H 


Load "1" (Set) 


H 


H 


h 


H 


L 


Load "0" (Reset) 


H 


H 


1 


L 


H 



•Both outputs will be HIGH while both Srj_and CQ_are LOW, but 
the output states are unpredictable if Sq and Cq go HIGH 
simultaneously. 

H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Immaterial 

I, h (q) = Lowercase letters indicate the state of the referenced input 

(or output) one set-up time prior to the LOW to HIGH clock 
transition. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 




LIMITS 


UNITS 


TEST CONDITIONS 




MIN 


TYP 


MAX 


f MAX 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 1 




«PLH 
'PHL 


Propagation Delay, 
Clock to Output 






15 
22 


20 
30 


ns 


Fig 1 


V cc = 5.0 V, 
C L = 15 pF 


l PLH 


Propagation Delay, 






10 


15 


ns 


Fig. 2 




l PHL 


Set or Clear to Output 


CP = L 




18 


24 








'PHL 


CP = H 




26 


35 









AC SET-UP REQUIREMENTS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t w CP(H) 


Clock Pulse Width (HIGH) 


18 


12 




ns 


Fig. 1 


V cc = 5.0 V 


»w 


Set or Clear Pulse Width 


15 


10 




ns 


Fig. 2 


t s (H) 


Set-up Time HIGH, Data to Clock 


10 


6 




ns 


Fig. 1 


t h (H) 


Hold Time HIGH, Data to Clock 





-14 




ns 


t s (L) 


Set-up Time LOW, Data to Clock 


20 


14 




ns 


t h (D 


Hold Time LOW, Data to Clock 


° 


-6 




ns 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vqq = 5.0 V, T/\ = 25° C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

5. HOLD TIME (t n ) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from LOW-to-HIGH and still be recognized. 
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F54LS/74LS75 • F54LS/74LS77 

4-BIT D LATCH 



DESCRIPTION— The TTL/MSI 54LS/74LS75 and 54LS/74LS77 are latches used as 
temporary storage for binary information between processing units and input/output 
or indicator units. Information present at a data (D) input is transferred to the Q output 
when the Enable is HIGH and the Q output will follow the data input as long as the 
Enable remains HIGH. When the Enable goes LOW, the information (that was present at 
the data input at the time the transition occurred) is retained at the Q output until the 
Enable is permitted to go HIGH. 

The 54LS/74LS75 features complementary Q and Q output from a 4-bit latch and is 
available in the 16-pin packages. For higher component density applications the 
54LS/74LS77 4-bit latch is available in the 14-pin package with Q~ outputs omitted. 

LOADING (Note a) 



14-pin 



PIN NAMES 



_D 4 
-1 



Data Inputs 

Enable Input Latches 0, 1 
Enable Input Latches 2, 3 
Latch Outputs (Note b) 
Complimentary Latch Outputs (Note b) 



01- 
E - 
E2-3 
Q1-Q4 
Q1-Q4 

Notes: 

a. 1 Unit Load (U.L.) = 40,tA LOW 

b. The Output LOW drive (actor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


2.0 U.L. 


1.0 U.L. 


2.0 U.L. 


1.0 U.L. 


10 U.L. 


5(2.5) U.L. 


10 U.L. 


5(2.5) U.L. 



TRUTH TABLE 

(Each latch) 



»n 


*n+1 


D 


Q 


H 


H 


L 


L 



NOTES: 

t n = bit time before clock 
negative-going transition 
t n + i = bit time after clock 
negative-going transition. 



CONNECTION DIAGRAMS 

DIP (TOP VIEW) 



S4LS/75LS75 



54LS/74LS77 



DoE 2 
Di£ 3 
E 2 - 3 £ 4 
VCC \_ 5 
D 2 £ 6 
D 3 £ 7 

o 3 rj 8 



16 ]Qo 

15 

14 ]Q, 

13 jEo-. 

12 ^GND 

11 ^Qz 

10 Jq 2 

9 □Os 




LOGIC SYMBOLS 



F54LS/74LS75 





I 


1 


D 

E 2-3 


1 °2 B 

2 Q 2 Q 


3 °4 

3 °3 Q 4 Q 4 


If 


t 


m 



16 1 15 14 10 11 9 8 



V cc = Pin 5 
GND = Pin 12 



F54LS/74LS77 



D, D 2 D 3 D 4 



Q, 0, a, a. 



V cc = Pin 4 
GND = Pin 11 
NC = Pin 7, 10 
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FAIRCHILD • F54LS/74LS75 • F54LS/74LS77 




ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential-to-Ground Pin -0.5 V to +7.0 V 

"Input Voltage (dc) -0.5 V to +15 V 

"Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS75XM 
54LS77XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS75XC 
74LS77XC 




4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 


X = package type; D for Flatpak, P for Ceramic Dip, P 




Dkaging Information Section for packages available on this product. 
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FAIRCHILD • F54LS/74LS7&* F54LS/74LS77 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 




2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 


Input LOW Voltage 


XM 

XC 






0.7 
0.8 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l IN = -18 mA 


V H 


Output HIGH Voltage 


XM 

XC 


2.5 
2.7 


3.4 
3.4 




V 


V cc = MIN, l 0H = -400 nA 
Vin = V| H or vil Per Truth Table 


Vol 


Output LOW Voltage 


XM, XC 
XC 




0.25 
0.35 


0.4 
0.5 


V 


l_. —An mA W — MINJ \/... — V. 

'OL — mA V CC — MIN i V IN — V IH 
I l = 8.0 mA or V| L per Truth Table 


IfM 


Input HIGH Current 
D 
E 






20 
80 


MA 


V cc = MAX, V| N = 2.7 V 


Input HIGH Current at MAX 
Input Voltage 
D 
E 






0.1 
0.4 


mA 


V cc = MAX, V| N = 10 V 


l|L 


Input LOW Current 
D 
E 






-0.4 
-1.8 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit Current 
(Note 4) 


-20 




-100 


mA 


V cc = MAX, V 0UT = V 


ice 


Power Supply Current 




6.3 


12 


mA 


V CC = MAX 



NOTES: 

1 . Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply voltage 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical limits are at V cc = 5.0 V, 25°C, and maximum loading. 

4. Note more than one output should be shorted at a time. 



AC CHARACTERISTICS : T A = 25°C, V cc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


•PLH 
'PHL 


Propagation Delay, D to Q 






27 
17 


ns 




'PLH 
'PHL 


Propagation Delay, D to Q (LS75) 






20 
15 


ns 


v cc = 50 v 
C L = 15 pF 


4 PLH 
<PHL 


Propagation Delay, Enable to Q 






27 
25 


ns 


Fig. 1 


'PLH 
'PHL 


Propagation Delay 






30 
15 


ns 
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FAIRCHILD • F54LS/74LS75 • F54LS/74LS77 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t w CP 


Minimum Enable Pulse Width 


20 






ns 


Fig. 1 


ts 


Set-up Time, Data to Enable (HIGH or LOW) 


20 






ns 


Fig- 1 


th 


Hold Time, Data to Enable (HIGH or LOW) 









ns 


Fig. i 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, Ta - 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC WAVEFORMS 




•The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

Fig. 1 



DEFINITION OF TERMS: 

SET-UP TIME (t s ) - is defined as the minimum time required for the correct logic level to be present at the logic input 
prior to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 
HOLD TIME (t„) - is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the 
correct logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 
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F54LS/74LS76 

DUAL JK FLIP-FLOP WITH SET AND CLEAR 



DESCRIPTION — The 54LS/74LS76 offers individual J, K, Clock Pulse, Direct Set and 
Direct Clear inputs. These dual flip-flops are designed so that when the clock goes 
HIGH, the inputs are enabled and data will be accepted. The Logic Level of the J and K 
inputs will perform according to the Truth Table as long as minimum set-up times are 
observed. Input data is transferred to the outputs on the HIGH-to-LOW clock 
transitions. 

MODE SELECT — TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 




Sd 


C D 


J 


K 


Q 


Q 


Set 


L 


H 


X 


X 


H 


L 


Reset (Clear) 


H 


L 


X 


X 


L 


H 


'Undetermined 


L 


L 


X 


X 


H 


H 


Toggle 


H 


H 


h 


h 


q 


q 


Load "0" (Reset) 


H 


H 


I 


h 


L 


H 


Load "1" (Set) 


H 


H 


h 


I 


H 


L 


Hold 


H 


H 


I 




q 


q 



'Both outputs will be HIGH while both_SD and_CD are LOW, but 
the output states are unpredictable if Sd and Cd go HIGH 
simultaneously. 

H. h = HIGH Voltage Level 
L,l = LOW Voltage Level 

X = Immaterial 

I, h (q) = Lower case letters indicate the state of the referenced input (or 
output) one set-up time prior to the HIGH-to-LOW clock transition. 



LOGIC SYMBOL 



Sd 




So 


K 


15 12 


K O 


CP 


6— O 


CP 


J Q 


— 14 9 


J Q 


CD 




Co 



V cc = Pin 5 
GND = Pin 13 



LOGIC DIAGRAM 




CLEAR (C D I O- 



J O- 





-OSET(S D ) 



6 

CLOCK [CP! 
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54LS/74LS76 



ABSOLUTE MAXIMUM RATINGS (above which the 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
*lnput Voltage (dc) 
'input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



65°Cto + 150°C 
55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS76XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125X 



74LS76XC 




4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X - package type; F for Flatpack, for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


Vih 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


m 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l m = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 uA 
Vin = V| H or VIL Per Truth Table 


XC 


2.7 


3 4 




Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


'OL = 4 mA 


V CC = MIN, V, N = V, H 
or V| L per Truth Table 


XC 




0.35 


0.5 


Iql = 8 mA 


■|H 


Input HIGH Current 
J, K 

Set. Clear 
Clock 






20 
60 
80 


u.A 


V cc = MAX, V, n = 2.7 V 


J, K 

Set, Clear 
Clock 






0.1 
0.3 
0.4 


mA 


V cc = MAX, V m = 5.5 V 




Input LOW Current 
J, K 

Set, Clear 
Clock 






-0.36 
-0.8 
-0.72 


mA 


V cc = MAX, V| N = 0.4 V 


los 


Output Short Circuit Current 
(Note 3) 


-20 




-100 


mA 


V cc = MAX, V 0U T = o v 


ice 


Power Supply Current 




4.0 


8.0 


mA 


V CC = MAX, V CP = V 
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FAIRCHILD • 54LS/74LS76 



AC CHARACTERISTICS: T A = 25°C (See Page (or Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


' MAX 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 3 




*PLH 
'PHL 


Propagation Delay, Clock to Output 




11 
16 


16 
24 


ns 


Fig. 3 


V CC = 5.0 V, 
C L = 15 pF 


tpLH 
'PHL 


Propagation Delay, 
Set or Clear to Output 




16 
16 


24 


ns 


Fig. 2 





AC SET-UP REQUIREMENTS: T A = 25°C (See Page for Waveforms 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t„CP(H) 


Clock Pulse Width (HIGH) 


18 


12 




ns 


Fig. 3 


V CC = 5.0 V 


t w CP(L) 


Clock Pulse Width (LOW) 


15 


10 




ns 


«w 


Set or Clear Pulse Width 


15 


10 




ns 


Fig. 2 


t s (H) 


Set-up Time HIGH, J or K to Clock 


20 


13 




ns 


Fig. 3 


th(H) 


Hold Time HIGH, J or K to Clock 





-10 




ns 


wu 


Set-up Time LOW, J or K to Clock 


15 


10 




ns 


Wf) 


Hold Time LOW, J or K to Clock 





-13 




ns 



NOTES: 



1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 

2. Typical limits are at Vcc ™ 5 v . T A = 25°C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock transition from 
HIGH-to-LOW in order to be recognized and transferred to the outputs. 

5. HOLD TIME (t) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained at the input in order to 
ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the clock transition from HIGH-to-LOW and 
still be recognized. 
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F54LS/74LS78 

DUAL JK FLIP FLOP 



DESCRIPTION — The 54LS/74LS78 offers individual J, K, and Direct Set inputs as well 
as common Clock Pulse and Common Direct Clear Inputs. These dual Flip-Flops are 
designed so that when the clock goes HIGH, the inputs are enabled and data will be 
accepted. The Logic Level of the J and K inputs may be allowed to change when the 
clock pulse is HIGH and the bistable will perform according to the Truth Table as long 
as minimum set-up times are observed. Input data is transferred to the outputs on the 
HIGH-to-LOW Clock Transition. 



LOGIC SYMBOL 





SD 





j a 





CP 




K 




CD 



Vcc = Pin 4 
GND = Pin 11 

LOGIC DIAGRAM 



GUA 



MAIM I ttU Urtn 



ATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS78XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS78XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


xc 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


2.5 


34 




V 


V cc = MIN, l 0H = —400 /jA 


XC 


2.7 


3.4 




V, N = V| H or V 


ll_ per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4 -0 m A 


V C C = MIN- V|N = V|H or 
V|l per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'lH 


Input HIGH Current 

Set, Clear 
Clock 






20 
60 
80 




V cc = MAX, V, N = 2.7 V 


J, K 

Set, Clear 
Clock 






0.1 
0.3 
0.4 


mA 


V cc = MAX, V| N = 5.5 V 


'IL 


Input LOW Current 
J, K 

Set, Clear 
Clock 






-0.36 
-0.8 
-0.72 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX. V 0UT = V 


'cc 


Power Supply Current 




4.0 


8.0 


mA 


V cc = MAX, V CP = V 
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FAIRCHILD • F54LS/74LS78 



MODE SELECT - TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 






j 


K 


Q 


Q 


Set 




H 


X 


X 


H 


L 


Reset (Clear) 


H 


L 


X 


X 


L 


H 


•Undetermined 


L 


L 


X 


X 


H 


H 


Toggle 


H 


H 


h 


h 


q 


q 


Load "0" (Reset) 


H 


H 


I 


h 


L 


H 


Load "1" (Set) 


H 


H 


h 


I 


H 


L 


Hold 


H 


H 


I 


I 


q 


q 



•Both outputs will be HIGH while both SQ_and Cojsre LOW, but 
the output states are unpredictable if Sq and Crj go HIGH 
simultaneously. 



H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Immaterial 

I, h (q) = Lower case letters indicate the state of the referenced 

input (or output) one set-up time prior to the HIGH-to- 
LOW clock transition. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'max 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 3 




'PLH 
<PHL 


Propagation Delay, 
Clock to Output 




11 
16 


16 
24 


ns 


Fig. 3 


V CC = 5.0 V, 
C L = 15pF 


«PLH 
'PHL 


Propagation Delay, 
Set or Clear to Output 




11 
16 


16 
24 


ns 


Fig. 2 





AC SET-UP REQUIREMENTS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


twCPIH) 


Clock Pulse Width (HIGH) 


18 


12 




ns 


Fig. 3 


V cc = 5.0 V 


twCP(L) 


Clock Pulse Width (LOW) 


15 


10 




ns 


t w 


Set or Clear Pulse Width 


15 


10 




ns 


Fig. 2 


t s (H) 


Set-up Time HIGH, J or K to Clock 


20 


13 




ns 


Fig. 3 


t h (H) 


Hold Time HIGH, J or K to Clock 





-10 




ns 


yu 


Set-up Time LOW, J or K to Clock 


15 


10 




ns 


t h (L) 


Hold Time LOW, J or K to Clock 





-13 




ns 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5 v . T A = 25° C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

5. HOLD TIME (t n ) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 
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F54LS/74LS83A 

4-BIT BINARY FULL ADDER WITH FAST CARRY 



DESCRIPTION— The 54LS/74LS83A is a high-speed 4-Bit Binary Full Adder with internal 
carry lookahead. It accepts two 4-bit binary words (Ai — A4, B1 — B4) and a Carry Input 
(Cin). It generates the binary Sum outputs (Si — £4) and the Carry Output (Cout) from the 
most significant bit. It operates with either HIGH or active LOW operands (positive or 
negative logic.) The 54LS/74LS283 is recommended for new designs since it is identical 
in function with this device and features standard corner power pins. 



PIN NAMES 



LOADING (Note a) 



A1 
C|N 



•A 4 
B 4 



HIGH 


LOW 


1.0 U.L. 


0.5 U.L. 


1.0 U.L. 


0.5 U.L. 


0.5 U.L. 


0.25 U.L. 


10 U.L. 


5(2.5) U.L. 


10 U.L. 


5(2.5) U.L. 



Operand A Inputs 
Operand B Inputs 
Carry Input 
Sum Outputs (Note b) 
Carry Output (Note b) 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 tiA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military IXM) and 5 U.L. for Commercial IXC) 
Temperature Ranges. 



LOGIC DIAGRAM 

C, N A, B, A 2 B 2 A3 B 3 

O ©JO ©JO Q |© 



Y 



TT TT U 





V CC = Pin 5 
GND = Pin 12 
O = Pin Numbers 



LOGIC SYMBOL 



10 11 8 7 3 4 1 16 



A t B i A 2 B 2 A 3 B 3 A 4 B 4 

-IN c OUT 
Si ^ 2 3 S 4 



TTTT 



V C C = Pin 5 
GND = Pin 12 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts {Connection Diagram) as the 
Dual In-Line Package. 



FAIRCHILD • F54LS/74LS83A 



FUNCTIONAL DESCRIPTION— This device adds two 4-bit binary words (A plus B) plus the incoming carry. The binary sum 
appears on the sum outputs (Si — S») and outgoing carry (Cout) outputs. 

Cin+(Ai+Bi)+2(A 2 +B2)+4(A3+B 3 )+8(A4+Bi) = 2i+2S 2 +4S 3 +8S4+16Cout 
Where: (+) = plus 

Due to the symmetry of the binary add function the device can be used with either all inputs and outputs active HIGH (positive 
logic) or with all inputs and outputs active LOW (negative logic). Note that with active HIGH inputs, Carry In can not be left 
open, but must be held LOW when no carry in is intended. 





C|N 


A1 A2 A3 A4 


B-| B 2 B 3 B 4 


El £2 23 s 4 


COUT 


logic levels 


L 


L H L H 


H L L H 


H H L L 


H 


Active HIGH 





10 1 


10 1 


110 


1 


Active LOW 


1 


10 10 


110 


11 






(10+9=19) 
(carry+5+6=12) 



Interchanging inputs of equal weight does not affect the operation, thus On, Ai, Bi, can be arbitrarily assigned to pins 10, 11, 
13, etc. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65 C to +1 50 C 

Temperature (Ambient) Under Bias — 55°Cto +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

'Input Voltage (dc) -0.5 V to +15 V 

* Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS83AXM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS83AXC 


4.75 V 


5.0 V 


5.25 V 


o Cto+70 o C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD • F54LS/74LS83A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


V OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 uA 
V IN = V IH or V IL per Tru,n Table 


XC 


2.7 


3.4 




Vni 

UL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'lH 


Input HIGH Current 
C IN 

Any A or B 






20 
40 




V cc = MAX, V, N = 2.7 V 


C IN 

Any A or B 






0.1 

0.2 


mA 


V CC = MAX, V, N =10V 


l| L 




Input LOW Current 

C IN 

Any A or B 






-0.4 
-0.8 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC =MAX, V OUT = 0V 


'cc 


Power Supply Current 




22 


39 


mA 


V CC = MAX ' A " ln P uts v 




19 


34 


mA 


V cc = MAX, A Inputs = 4.5 V 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vqc = 5.0 V, Ta = 25° C. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


<PLH 
<PHL 




Propagation Delay, C| N Input 
to Any 2 Output 




14 
13 


24 
24 


ns 


V CC = 5.0 V 
C L = 15 pF 
Figures 1 and 2 


«PLH 
'PHL 


Propagation Delay, Any A or B Input 
to 2 Outputs 




17 
19 


24 
24 


ns 


l PLH 
'PHL 


Propagation Delay, C|^ Input 
to Cqut Output 




12 
9 


17 
17 


ns 


*PLH 
'PHL 


Propagation Delay, Any A or B Input 
to Cquj Output 




14 
10 


17 
17 


ns 



AC WAVEFORMS 




Fig. 1 Fig. 2 
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F54LS/74LS85 

4-BIT MAGNITUDE COMPARATOR 



DESCRIPTION —The 54LS/74LS85 is a 4-Bit Magnitude Comparator which compares 
two 4-bit words (A, B), each word having four Parallel Inputs (A0-A3, B0-B3); A3, B3 
being the most significant inputs. Operation is not restricted to binary codes, the device 
will work with any monotonic code. Three Outputs are provided: "A greater than B" 
(Oa>b), "A less than B"(OA<B>,"Aequalto B"(Oa = b). Three Expander Inputs, Ia>b, Ia 
< b, Ia = B, allow cascading without external gates. For proper compare operation, the 
Expander Inputs to the least significant position must be connected as follows: Ia < B = 
Ia > B = L, Ia = B = H. For serial (ripple) expansion, the Oa >b, Oa <b and Oa = b Outputs 
are connected respectively to the Ia > b, Ia < b, and Ia = b inputs of the next most 
sig nif icant comparator, as shown in Figure 1 . Refer to Applications section of data sheet 
for high speed method of comparing large words. 

The Truth Table on the following page describes the operation of the 54LS/74LS85 
under all possible logic conditions. The upper 11 lines describe the normal operation 
under all conditions that will occur in a single device or in a series expansion scheme. 
The lower five lines describe the operation under abnormal conditions on the cascading 
inputs. These conditions occur when the parallel expansion technique is used. 

• EASILY EXPANDABLE 

• BINARY OR BCD COMPARISON 

• A >b. O a<b , AND O a = B OUTPUTS AVAILABLE 

PIN NAMES 

Parallel Inputs 
A =B Expander Inputs 
A < B, A > B, Expander Inputs 
A Greater Than B Output (Note b) 
B Greater Than A Output (Note b) 
A Equal to B Output (Note b) 



A -A 3l 
Ia = b 
•a<b. 'a 
O a >b 
Oa <b 
Oa = B 



B0-B3 



LOADING (Note a) 


HIGH 


LOW 


1.5 U.L. 


0.75 U.L. 


1.5 U.L. 


0.75 U.L. 


0.5 U.L. 


0.25 U.L. 


10 U.L. 


5 (2.5) U.L. 


10 U.L. 


5 (2.5) U.L. 


10 U.L. 


5 (2.5) U.L. 



a. 1 TTL Unit Load (U.L.) = 40^A HIGH/1 .6mA LOW 

b. The Output LOW drive factor is 2.5 U.L. tor Military (XM) and 5 U.L. tor Commercial (XC) 
Temperature Ranges. 




LOGIC SYMBOL 



10 7 2 15 11 9 1 14 



A A, A, A : 
! A>B 
! A<B 
3 >A=B 



•0 A 1 ft 2 A 3 D »1 »2 °3 

°A>B 
°A<B 
°A-B 



V C C " Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



•c 










*2 


*3 




»C 


°A-B 


B 3 


],4 


•c 


'a>b 


°a>b 


J ,3 


=c 


'a<b 


°A<8 




•c 


'A-B 


B0 






*1 


A 






GND 


=1 


3* 



NOTE: 

The Flatpak version has the 
pinouts (Connection Diagram) as 
Dual In-line Package. 
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FAIRCHILD • F54LS/74LS85 



TR,UTH TABLE 











CASCADING 










COMPARING INPUTS 




INPUTS 






OUTPUTS 




A3.B3 


A 2 .B 2 


A1.B1 


A .B 


U>B 


"A<B 


A=B 


°A>B 


°A<B 


Oa=B 


A3>B3 








X 


X 


X 


H 


L 


L 


A 3^ b 3 






X 


X 


X 


X 


L 


H 


L 


A3-B3 


A 2 >B 2 






X 


X 


X 


H 


L 


L 


A 3 =B 3 


A 2 <B 2 






X 


X 


X 


L 


H 


L 


A3=B 3 


A 2 -B 2 


A 1>Bi 


v 


X 


X 


X 


H 


L 


L 


A3=B 3 


A 2 =B 2 


A 1 <B 1 


X 


X 


X 


X 


L 


H 


L 


A3=B 3 


A 2 =B 2 


A 1" B 1 


Aq>Bq 


X 


X 


X 


H 


L 


L 


A 3 =B 3 


A 2 =B 2 


Al=B! 


Ao<Bq 


X 


X 


X 


L 


H 


L 


Art — Rrt 
A3-B3 


Art— Rrt 


A 1 b 1 




H 


L 


|_ 


H 


L 


L 


A3-B3 


A 2 =B 2 


Al-Bl 


Ao=B 


L 


H 


L 


L 


H 


L 


A 3 =B 3 


A 2 =B 2 


Al= B ! 


A =B 


L 


L 


H 


L 


L 


H 


A 3 =B 3 


A 2 =B 2 


Al=B, 


Ao= B o 


L 


H 


H 


L 


H 


H 


A 3 =B 3 


A 2 =B 2 


A1=B! 


A =B 


H 


L 


H 


H 


L 


H 


A 3 =B 3 


A 2 =B 2 


A1 =B 1 


Ao=Bo 


H 


H 


H 


H 


H 


H 


A 3 =B 3 


A 2 =B 2 


A 1" B 1 


Ao=B 


H 


H 


L 


H 


H 


L 


A 3 =B 3 


A 2 =B 2 


A1=B! 


A =B 


L 


L 


L 


L 


L 


L 



H = HIGH Level 
L - LOW Level 
X = IMMATERIAL 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
"input Voltage (dc) 
"input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°CtO +150°C 
-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUA 



ERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS85XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125X 


74LS85XC 

1 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



= package type; F tor Flatpaok. D lor Ceramic Dip, P 



for Plastic Dip. See Packaging Information Section for pa 
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FAIRCHILD • F54LS/74LS85 





A Q A^ 

| | 


*! A 3 B B 1 

Mil 


B 2 B 3 
| | 




< 
1 


£ i c £ £ 
< < < co m 

Mill 


03 C £D C 
| | 






*0 A 1 


a 2 a 3 b b, 


B 2 B 3 






A 1 A 2 A 3 B B I 


B 2 B 3 




L — 


'a>b 




°A>B 




'a>b 




°A>B 


A>B 


L 


'a<b 


F54LS/74LS85 


°A<B 




'a<b 


F54LS/74LS85 


°A<B 


A<B 


H 


'a-b 




°A-B 




'a-b 




°A-B 


A-B 



L - LOW Level 
H = HIGH Level 

Fig. 1. COMPARING TWO n-BIT WORDS 



APPLICATIONS 

Figure 2 shows a high speed method of comparing two 24-bit words with only two levels of device delay. With the technique shown in Figure 1, 
six levels of device delay result when comparing two 24-bit words. The parallel technique can be expanded to any number of bits, see Table I. 



WORD LENGTH 


NUMBER OF PKGS. 


1-4 Bits 
5-24 Bits 
25-120 Bits 


1 

2-6 
8-31 



NOTE: 

The 54LS/74LS85 can be used as a 5-bit comparator only 
when the outputs are used to drive the A0-A3 and 
B -B 3 inputs of another 54LS/74LS85 as shown 
in Figure 2 in positions #1, 2, 3, and 4. 



I LSB) 

A Q A, A 2 A3 B B, B 2 B 3 
I I I I I I I I 



Aq A, A 2 A 3 B B, B 2 

'a>b °a>b 

l A <B = 5 °A<B 

'a=b °a-b 



(MSB) 

A 2Q A 3 , A 22 A 23 6 20 B 21 B 22 B 23 

I I I I I I I I 



A Q At a 2 a 3 b b, b 2 b 3 
'a>b o a>b 

!a<B »1 °A<B 



I I 1 1 1 I I I 





I 1 1 1 1 



A Q A, A 2 A 3 B B, 


= 2 =3 


'A>B 


°A>B 


Ia<b « 


°A<B 


A-8 


°A-B 




MSB = Most Significant Bit 
LSB = Least Significant Bit 

L = LOW Level 
H - HIGH Level 
NC - No Connection 



Fig. 2. COMPARISON OF TWO 24-BIT WORDS 
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FAIRCHILD • F54LS/74LS85 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V| H 




Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 

tnr All Inn..*.. 

tor All inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.5 






V cc = MIN, I h = -400 mA 
Vin = V| H or VIL Per Truth Table 


XC 


2.7 


3.5 




v OL 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


w 
V 


Iql = 4.0 mA 


V CC = MIN. V IN = V, H 
or V| L per Truth Table 


XC 




0.35 


0.5 


l 0L = 8.0 mA 


■lH 


Input HIGH Current 
A0-A3, B0-B3, l A=e 

'a < B> 'a > B 






60 
20 


^A 


V CC = MAX, V m = 2.7 V 


A -A 3 , B -B 3 , l A=B 

Ia<b. U>b 






0.3 
0.1 


mA 


Vcc= MAX, V, N = 10 V 


«IL 


Input LOW Current 
A0-A3, B0-B3, l A= B 

'A < B - 'a > B 






-1.2 
-0.4 


mA 




V CC = MAX, V| N = 0.4 V 


!0S 


Output Short Circuit Current 
(Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0U T = V 


ice 


Power Supply Current 




11 


20 


mA 


V CC = MAX 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply voltage 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operaing ranges. 

4. Typical limits are at Vcc " 5 V ' T A ~ 25 ° c . and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS : T A = 25°C, V cc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tpLH 


Any A or B Data Input to 




25 


36 


ns 


Fig. 1,2 


'PHL 


Any Output 




20 


30 


'PLH 
tpHL 


>A=B ln P ut t0 A>B or 
Oa<b Output 




15 
12 


22 
17 


ns 


Fig. 1 , 2 


fpLH 


Ia=b Input to 




14 


12 


ns 


Fig. 1,2 


fpHL 


O a= b Output 




12 


17 


*PLH 


Ia>b or l A<B Input 




25 


36 


ns 


Fig. 1, 2 


•PHL 


to Any Output 




20 


30 



1 



Fig. 1 




-\- 1.3V -Jf— 13V 

\ / 




13V V 0UT 



4 



Fig. 2 
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F54LS/74LS86 

QUAD 2-INPUT EXCLUSIVE OR GATE 




TRUTH TABLE 



IN 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS86XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS86XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CH ARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


M* 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 M 
V IN = V |H or V |L P er Truth Table 


XC 


2.7 


3.4 




vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4 mA 


V CC = MIN, V |N = V |H 
or V|l per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


■|H 


Input HIGH Current 






40 


flA 


V cc = MAX, V !N = 2.7 V 






0.2 


mA 


V CC = MAX, V |N =10V 


'IL 


Input LOW Current 






-0.6 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'CCH 


Supply Current 




6 1 


10 


mA 


V cc = MAX 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
*PHL 


Propagation Delay. Other Input LOW 






12 
17 


ns 


V CC = 5.0V 


*PLH 
'PHL 


Propagation Delay, Other Input HIGH 






10 
12 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, T A = 25° C. 

3. Not more than one output should be shorted at a time. 



5-62 



F54LS/74LS89 

64-BIT RANDOM ACCESS MEMORY 
WITH OPEN-COLLECTOR OUTPUTS 



DESCRIPTION— The 54LS/74LS89 is a high-speed, low-power 64-bit Random Access 
Memory organized as a 16-word by 4-bit array. Address inputs are buffered to minimize 
loading, and addresses are fully decoded on-chip. Outputs are open-collector type and 
are in the off (HIGH) state when both the Chi p Select ( CS ) and Write Enable (WE) are 
HIGH. For all other combinations of CS and WE the outputs are active, presenting the 
complement of either the stored data(READ mode) or the information present on the D 



• OPEN-COLLECTOR OUTPUTS FOR WIRED-AND APPLICATIONS 

• BUFFERED INPUTS MINIMIZE LOADING 

• ADDRESS DECODING ON-CHIP 

• DIODE CLAMPED INPUTS MINIMIZE 

• LOW POWER SCHOTTKY 



POWER CONSUMPTION 



PIN NAMES 

AN 
CS 
Dn 
On_ 
WE 



Address Input 

Chip Select (active LOW) Input 
Data Input 

Data (inverted) Output 
Write Enable (active LOW) Input 



LOGIC SYMBOL 




2 4 6 10 12 3 

A I I I I A 




CS Oi Ds D 3 D4 WE 






Aa 




15 


Ai 




14 


A2 




,3- 


A3 

0, 2 3 O* 






1 1 1 1 

5 7 9 11 








Vcc = Pin 16 




GND = Pin 8 

















FUNCTION TABLE 



INPUTS 


OPERATION 


CONDITION OF OUTPUTS 


CS 


WE 






L 


H 


Write 


Complement of Data Inputs 


L 


H 


Read 


Complement of Selected Word 


H 


L 


Inhibit Entry 


Complement of Data Inputs 


H 


H 


Hold 


HIGH (Off) 



H = HIGH Voltage Level 
L = LOW Voltage Level 
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F54LS/74LS90 • F54LS/74LS92 

DECADE COUNTER DIVIDE-BY-TWELVE COUNTER 



F54LS/74LS93 

4-BIT BINARY COUNTER 



DESCRIPTION — The 54LS/74LS90, 54LS/74LS92 and 54LS/74LS93 are high-speed 4-bit 
ripple type counters partitioned into two sections. Each counter has a divide-by-two 
section and either a divide-by-five (54LS/74LS90), divide-by-six (54LS/74LS92) ordivide- 
by-eight (54LS/74LS93) section which are triggered by a HIGH-to-LOW transition on the 
clock inputs. Each section can be used separately or tied together (Q to CP) to form BCD, 
bi-quinary, modulo-12, or modulo-16 counters. All of the counters have a 2-input gated 
Master Reset (Clear), and the 54LS/74LS90 also has a 2-input gated Master Set (Preset 9). 



LOW POWER CONSUMPTION . . . TYPICALLY 45 mW 
HIGH-COUNT RATES . . . TYPICALLY 50 MHz 

CHOICE OF COUNTING MODES . . . BCD, BI-QUINARY, DIVIDE-BY-TWELVE, 
BINARY 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


CPo 


Clock (Active LOW going edge) Input to 
+2 Section 


3.0 U.L. 


1.5 U.L. 


CP, 


Clock (Active LOW going edge) Inputto 
+5 Section (54LS/74LS90, ^6 Section 
(54LS/74LS92) 


2.0 U.L. 


2.0 U.L. 


CP, 


Clock (Active LOW going edge) Inputto 
^-8 Section (54LS/74LS93) 


1.0 U.L. 


1.0 U.L. 


MR-i, MR2 


Master Reset (Clear) Inputs 


0.5 U.L. 


0.25 U.L. 


MSi,MS 2 


Master Set (Preset-9, 54LS/74LS90) 
Inputs 


0.5 U.L. 


0.25 U.L. 


Go 


Output from -r2 Section (Notes b & c) 


10 U.L. 


5(2.5) U.L. 


Qi, Q2, Q3 


Outputs from *§ (54LS/74LS90), -^6 
(54LS/74LS92), ^8 (54LS/74LS93) Sec- 
tions (Note b) 


10U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Tem- 
perature Ranges. 

c. The Qo Outputs are guaranteed to drive the full tan-out plus the CP1 input of the device. 



LOGIC SYMBOL 
54LS/74LS90 

6 7 



ii 



MR ° Q l Q 2 Q 3 



2 3 12 9 8 

V cc = Pin 5 
GND = Pin 10 
NC = Pins 4, 13 



54LS/74LS92 



MR Q Q, Q 2 Q 3 



6 7 12 11 9 8 

v cc = Pin 5 

GND = Pin 10 

NC = Pins 2, 3, 4, 13 



54LS/74LS93 



Q n Qi Q, Q-, 



2 3 12 9 8 11 

V cc = Pin 5 
GND = Pin 10 
NC-Pins 4, 6,7,13 



5-64 



LOGIC DIAGR 



© 
_ © 



— O cp 

K c 5 



_© 



© 



© 



© 



3D 



R Q 

0|cp 

S Q 



© 



© 



O = Pin Numbers 
V cc = Pin 5 
GND = Pin 10 



5/74LS93 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 



c 

2 L 



3« 



NC = No Internal Connection 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



54LS/74LS92 



CP„- 



© 



o 



T 



©^ 











© © 



O = Pin Numbers 
V cc = Pin 5 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



NC NC 



c 

2 L 

5L V CC GND 

c 



J, 3 
□ " 



NC = No Internal Connection 
NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



LOGIC DIAGRAM 



54LS/74LS93 



© 



T 



©r-v 



© 



© © 

°2 Q 3 

O = Pin Numbers 
V cc = Pin 5 
GND = Pin 10 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



c 

2 L 

5 L 
C 
C 



°0 



Jl3 



NC = No Internal Connection 
NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION— These devices are 4-bit ripple type Decade, Divide-By-Twelve, and Binary Counters respec- 
tively. Each device consists of four master/slave flip-flops which are internally connected to provide a divide-by-two section 
and a divide-by-five (54LS/74LS90), divide-by-six (54LS/74LS92), or divide-by-eight (54LS/74LS93) section. Each section 
has a separate clock input which initiates state changes of the counter on the HIGH-to-LOW clock transition. State changes 
of the Q outputs do not occur simultaneously because of internal ripple delays. Therefore, decoded output signals are subject 
to decoding spikes and should not be used for clocks or strobes. The Qo output of each device is designed and specified to 
drive the rated fan-out plus the CPi input of the device. 

A gated AND asynchronous Master Reset (MRi • MR2) is provided on all counters which overrides and clocks and resets 
(clears) all the flip-flops. A gated AND asynchronous Master Set (MSi • MS2) is provided on the 54LS/74LS90 which overrides 
the clocks and the MR inputs and sets the outputs to nine (HLLH). 

Since the output from the divide-by-two section is not internally connected to the succeeding stages, the devices may be 
operated in various counting modes.: 



54LS/74LS90 

A. BCD Decade (8421 ) Counter — The CPt input must be externally connected to the Qo output. The CPo input receives the 
incoming count and a BCD count sequence is produced. 

B. Symmetrical Bi-quinary Divide-By-Ten Counter — The Q3 output must be externally connected to the CPo input. The input 
count is then applied to the CP1 input and a divide-by-ten square wave is obtained at output Qo. 

C. Divide-By-Two and Divide-By-Five Counter — No external interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function (CPo as the input and Qo as the output). The CP1 input is used to obtain 
binary divide-by-five operation at the Q3 output. 



54LS/74LS92 

A. Modulo-12, Divide-By-Twelve Counter — The CPi input must be externally connected to the Qo output. The CPo input 
receives the incoming count and Q3 produces a symmetrical divide-by-twelve square wave output. 

B. Divide-By-Two and Divide-By-Six Counter — No external interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function. The CPi input is used to obtain divide-by-three operations at the Q1 and Q2 
outputs and divide-by-six operation at the Q3 output. 



54LS/74LS93 

A. 4-Bit Ripple Counter — The output Qo must be externally connected to input CPi. The input count pulses are applied to 
input CPo. Simultaneous divisions of 2, 4, 8, and 16 are performed at the Qo, Q1, Q2, and Q3 outputs as shown in the truth 
table. 

B. 3-Bit Ripple Counter — The input count pulses are applied to input CPi. Simultaneous frequency divisions of 2, 4, and 8 
are available at the Qi, Q2, and Q3 outputs. Independent use of the first flip-flop is available if the reset function coincides 
with reset of the 3-bit ripple-through center. 
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54LS/74LS90 
MODE SELECTION 



RESET/SET INPUTS 


OUTPUTS 


MRt 


MR 2 




MS 2 


Qo 


Qi 


Q 2 Q 3 


H 


H 


L 


X 


L 


L 


L L 


H 


H 


X 


L 


L 


L 


L L 


X 


X 


H 


H 


H 


L 


L H 


L 


X 


L 


X 




Count 


X 


L 


X 


L 




Count 


L 


X 


X 


L 




Count 


X 


L 


L 


X 




Count 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

54LS/74LS90 
BCD COUNT SEQUENCE 



54LS/74LS92 
TRUTH TABLE 



COUNT 


OUTPUT 


Qo 


Ql 


Q 2 


Q3 





L 


L 


L 


L 


1 


H 


L 


L 


L 


2 


L 


H 


L 


L 


3 


H 


H 


L 


L 


4 


L 


L 


H 


L 


5 


H 


L 


H 


L 


6 


L 


H 


H 


L 


7 


H 


H 


H 


L 


8 


L 


L 


L 


H 


9 


H 


L 


L 


H 



s connected to Input 



Note: Outp 



(QqC 



d to i 



54LS/74LS92 AND 54LS/74LS93 
MODE SELECTION 



RESET 
INPUTS 


OUTPUTS 


MR-, 


MR 2 


Qo 


Q 1 Q 2 


Q 3 


H 


H 


L 


L L 


L 


L 


H 




Count 




H 


L 




Count 




L 


L 




Count 





H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



54LS/74LS93 
TRUTH TABLE 



COUNT 


OUTPUT 


Qo 


Qi 


Q 2 


Q 3 





L 


L 


L 


L 


1 


H 


L 


L 


L 


2 


L 


H 


L 


L 


3 


H 


H 


L 


L 


4 


L 


L 


H 


L 


5 


H 


L 


H 


L 


6 


L 


L 


L 


H 


7 


H 


L 


L 


H 


8 


L 


H 


L 


H 


9 


H 


H 


L 


H 


10 


L 


L 


H 


H 


11 


H 


L 


H 


H 



COUNT 


OUTPUT 


Qo 


Qi 


Q 2 


Q 3 





L 


L 


L 


L 


1 


H 


L 


L 


L 


2 


L 


H 


L 


L 


3 


H 


H 


L 


L 


4 


L 


L 


H 


L 


5 


H 


L 


H 


L 


6 


L 


H 


H 


L 


7 


H 


H 


H 


L 


8 


L 


L 


L 


H 


9 


H 


L 


L 


H 


10 


L 


H 


L 


H 


11 


H 


H 


L 


H 


12 


L 


L 


H 


H 


13 


H 


L 


H 


H 


14 


L 


H 


H 


H 


15 


H 


H 


H 


H 



Note: Output Qq connected to input CPi . 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature 

Temperature (Ambient) Under Bias 

V cc Pin Potential to Ground Pin 
» . ... ... 



"Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 



•Either Input Voltage limit or input Current limit is sufficient to protect the inputs. 



-65°Cto+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 
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GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TCHJDCDATI IOC 


MIN 


TYP 


MAX 


54LS90XM 
54LS92XM 
54LS93XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS90XC 










74LS92XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 


74LS93XC 











X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2 5 


3.4 




V 


V cc = MIN, l 0H = -400 M 


XC 


2.7 


3.4 




V |N = V| H or V 


L per Truth Table 


Vm 
OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V C C = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


'IH 


Input HIGH Current 
MS, MR 
CP 

CP, (LS93) 

CP, (LS90, LS92) 






20 
120 
40 
80 


«4 


V cc = MAX, V |N = 2.7 V 


MS, MR 

CP , CP, (LS93) 
CP, (LS90, LS92) 






0.1 
0.4 
0.8 


mA 


V cc = MAX. V, N = 10 V 


'lL 


Input LOW Current 
MS, MR 
CP 

CP, (LS93) 

CP, (LS90, LS92) 






-0.4 
-2.4 
-1.6 
-3.2 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX. V OUT = 0V 


'cc 


Power Supply Current 




9 


15 


mA 


V CC = MAX 



NOTES 



1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" ualue for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, T A = 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C, V cc = 5.0 V, C L = 15 pF 







LIMITS 






QVMROI 
OIMBUL 


rMnMrvic I cn 


LS90 


LS92 


LS93 


UNITS 








MIN 


MAX 


MIN 


MAX 


MIN 


MAX 






'max 


CPq Input Count Frequency 


32 




32 




32 




MHz 


Fig. 1 


'max 


CP-| Input Count Frequency 


16 




16 




16 




MHz 


Fig. 1 


'PLH 
'PHL 


Propagation Delay, 
CP Input to Qq Output 




16 
18 




16 
18 




16 
18 


ns 




'PLH 
'PHL 


CPi Input to Q, Output 




16 
21 




16 
21 




16 
21 


ns 




'PLH 
'PHL 


_ 

CP, Input to Q2 Output 





32 

JO 




16 
21 




32 
35 


ns 


Fig. 1 


'PLH 
rnL 




CP, Input to Q 3 Output 




32 
35 




32 
35 




51 
51 


ns 




'PLH 
*PHL 


CP Input to Q 3 Output 




48 
50 




48 

50 




70 
70 


ns 




'PLH 


MS Input to Qq and Q3 Outputs 




30 










ns 


Fig. 3 


'PHL 


MS Input to Q-| and Q 2 Outputs 




40 










ns 


Fig. 2 


'PHL 


MR Input to Any Output 




40 




40 




40 


ns 


Fig. 2 



AC SET-UP REQUIREMENTS: T A = 25°C, V cc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 




LS90 


LS92 


LS93 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


'w 


CP Pulse Width 


15 




15 




15 




ns 


Fig. 1 


'w 


CP, Pulse Width 


30 




30 




30 




ns 


'W 


MS Pulse Width 


15 












ns 


Fig 2. 3 


'w 


MR Pulse Width 


15 




15 




15 




ns 


Fig. 2 


'rec 


= 

Recovery Time MS to CP 


25 












ns 


Fig. 2. 3 


'rec 


Recovery Time MR to CP 


25 




25 




25 




ns 


Fig. 2 



RECOVERY TIME (t rec ) is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH-to- 
LOW in order to recognize and transfer HIGH data to the Q outputs. 

AC WAVEFORMS 
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F54LS/74LS95B 

4-BIT SHIFT REGISTER 



DESCRIPTION— The 54LS/74LS95B is a 4-Bit Shift Register with serial and parallel syn- 
chronous operating modes. The serial shift right and parallel load are activated by separate 
clock inputs which are selected by a mode control input. The data is transferred from the 
serial or parallel D inputs to the Q outputs synchronous with the HIGH-to-LOW transition 
of the appropriate clock input. 

The device is fabricated with the Schottky barrier diode process for high speed and is 
completely compatible with all Fairchild TTL families. 

. SYNCHRONOUS, EXPANDABLE SHIFT RIGHT 
. SYNCHRONOUS SHIFT LEFT CAPABILITY 
. SYNCHRONOUS PARALLEL LOAD 
. SEPARATE SHIFT AND LOAD CLOCK INPUTS 

. INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 




LOADING (Note a) 


HIGH 


LOW 


S 


Mode Control Input 


0.5 U.L. 


0.25 U.L. 


D S 


Serial Data Input 


0.5 U.L. 


0.25 U.L. 


P - p 3 


Parallel Data Inputs 


0.5 U.L. 


0.25 U.L. 


CP, 


Serial Clock (Active LOW Going 


1.0 U.L. 


0.5 U.L. 




Edge) Input 






CP 2 


Parallel Clock (Active LOW Going 


1.0 U.L. 


0.5 U.L. 




Edge) Input 






Q0-Q3 


Parallel Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 


NOTES: 









a. 1 TTL Unit Load (U.L.) = 40 /xA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military 
Temperature Ranges. 



and 5 U.L. for Commercial (XC) 



LOGIC SYMBOL 

2345 



I I I I I 



CP, 

rp 2 



S Po Pi P2 P3 



Qo Ql 02 03 

TTTT 

13 12 11 10 

Vcc = Pin 14 
GND = Pin 7 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



7 ^ GND 



3" 

3,3 
3,2 
J" 

3» 

3» 
3* 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



LOGIC DIAGRAM 



© 



® 



@ 




CP 2 ■ 



V C C " Pin 14 
GND = Pin 7 
O = Pin Numbers 



r.: 



® 




, r: 



9 




I s 



@ 



® 




. r.: 



9 
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FUNCTIONAL DESCRIPTION— This device is a 4-Bit Shift Register with serial and parallel synchronous operating modes. 
It has a Serial (Ds) and four Parallel (Po — P3) Data inputs and four Parallel Data outputs (Qo — Q3). The serial or parallel mode 
of operation is controlled by a Mode Control input (S) and two Clock inputs (CP1 ) and ( CP2). The serial (right-shift) or parallel 
data transfers occur synchronous with the HIGH-to-LOW transition of the selected clock input. 

When the Mode Control input (S) is HIGH, CP 2 is enabled. A HIGH-to-LOW transition on enabled CP 2 transfers parallel data 
from the Po — P3 inputs to the Qo — Q3 outputs. 

When the Mode Control input (S) is LOW, CP1 is enabled. A HIGH-to-LOW transition on enabled CPi transfers the data from 
Serial input (Ds) to Qo and shifts the data in Qo to Q1, Q1 to Q2, and Q2 to Q3 respectively (right-shift). A left-shift is accom- 
plished by externally connecting Q 3 to P 2 , Q 2 to Pi, and Q1 to Po, and operating the device in the parallel mode (S = HIGH). 

For normal operation, S should only change states when both Clock inputs are LOW. However, changing S from LOWto-HIGH 
while CP2 is HIGH, or changing S from HIGH-to-LOW while CP1 is HIGH and CP 2 is LOW will not cause any changes on the 
register outputs. 



IVIUUC 



ELECT -TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


S 


CP, 


CP 2 




Pn 


Q 


Q 1 Q 2 


Q 3 


Shift 


L 
L 


X 
"L 


X 
X 


1 

h 


X 
X 


L 

H 


q Pi 
q Pi 


q 2 

q 2 


Parallel Load 


H 


X 




X 


Pn 


PO 


P1 P2 


P3 




"L 


L 


L 


X 


X 




No Change 






_r 


L 


L 


X 


X 




No Change 






~L 


H 


L 


X 


X 




No Change 




Mode Change 


J 
1 


H 
L 


L 
H 


X 
X 


X 
X 




Undetermined 
Undetermined 






_r 


L 


H 


X 


X 




No Change 






L 


H 


H 


X 


X 




Undetermined 






1 


H 


H 


X 


X 




No Change 





L = LOW Voltage Level 

H = HIGH Voltage Level 

X = Immaterial 

I = LOW Voltage Level one set-up time prior to the HIGH-to-LOW clock transition, 

h = HIGH Voltage Level one set-up time prior to the HIGH-to-LOW clock transition. 

p n = Lowercase letters indicate the state of the referenced input (or output) one set-up 
time prior to the HIGH-to-LOW clock transition. 



5-71 



FAIRCHILD • F54LS/74LS95B 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 

* Input Voltage (dc) 

* Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65 Cto +150 C 
-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 



MIN 



SUPPLY VOLTAGE (V cc ) 



TYP 



TEMPERATURE 



54LS95BXM 



4.5 V 



5.0 V 



5.5 V 



-55°Cto+125°C 



74LS95BXC 



4.75 V 



5 V 



5.25 V 



0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


20 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l !N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 fjA 


XC 


2.7 


3.4 




V IN = V IH ° r v 


IL per Truth Table 


v l 


Output LOW Voltage 


XM.XC 




0.25 


04 


V 


'OL = 4 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'IH 


Input HIGH Current 

S. D S . P . P,. P 2 . P 3 
CP V CP 2 






20 




V cc = MAX, V, N = 2.7 V 


S, D S , P . P,, P 2 , P 3 
CP,, CP 2 






0.1 
0.2 


mA 


V cc = MAX, V, N = 10 V 


l|L 


Input LOW Current 

S, D S , P , P,, P 2 , P 3 

CP,, CP 2 






-0.4 
-0.8 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current 




13 


21 


mA 


V cc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 50 v - T A = 2 5°C. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Shift Frequency 


30 


AO 




MHz 


Fig. 1 


V CC = 5.0 V 
C L = 15 pF 


l PLH 
<PHL 


Propagation Delay, 
Clock to Output 




20 
18 


27 
27 


ns 


Fig 1 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'W(CP) 


Clock Pulse Width 


20 






ns 


Fig. 1 




's(Data) 


Set-up Time, Data to Clock 


20 






ns 


Fig. 1 




«h(Data) 


Hold Time, Data to Clock 


10 






ns 


V CC = 5.0 V 


«sL 


Set-up Time, LOW Mode Control to Clock 


20 






ns 


Fig. 2 


C L = 15 pF 


«hL 


Hold Time, LOW Mode Control to Clock 









ns 




<sH 


Set-up Time, HIGH Mode Control to Clock 


20 






ns 


Fig. 2 




'hH 


Hold Time, HIGH Mode Control to Clock 









ns 





DEFINITIONS OF TERMS: 

SET-UP TIME (t s ) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (t n ) - is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from HIGH-to-LOW and still be recognized. 



AC WAVEFORMS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

w 

1.3 V 1,3 V J 




3 V 1.3 V' 




CP, OR CP 2 




-'h(H) 



\l.3V ,3v lf ,3V \ 

\ /[. w J\ 



Q 



V 



•The Data Input is 
(D S for CP-)) or (P n for CP^). 



"I 



r 



Fig. 1 




Fig. 2 
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F54LS/74LS107 

DUAL JK FLIP-FLOP 



DESCRIPTION — the 54LS/74LS107 is a Dual JK Flip-Flop with individual J, K, Direct Clear and Clock Pulse inputs. Output 
changes are initiated by the HIGH-to-LOW transition of the clock. A LOW signal on CD input overrides the other inputs and makes 
the Q output LOW. 

The 54LS/74LS107 is the same as the 54LS/74LS73, but has corner power pins. For electrical characteristics, truth tables and 
operations information, refer to the 54LS/74LS73 data sheet. 



LOGIC SYMBOL 



1 


J Q 


12 O 


CP 


4 ■ '■ 


K Q 
CD 




I 

13 




Vcc= 14 




GND = 7 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) 
as the Dual In-Line Package. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS107XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125°C 


74LS107XC 


4.75 V 


5.0 V 


5 .25 V 


0°C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for 
packages available on this product. 

5-74 



F54LS/74LS109 

DUAL JK POSITIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION— The 54LS/74LS109 consists of two high-speed completely independent transition clocked JK~flip-flops. The 
clocking operation is independent of rise and fall times of the clock waveform. The JK" design allows operation as a D flip-flop 
by simply connecting the J and K" pins together. The 54LS/74LS109 is a pin-for-pin replacement of the 9024 and 9L24. 



LOGIC SYMBOL 





so 

J 


Q 


6 


14 


J 


So 

Q 




CP 






12 


CP 




3— C 


K 

C D 







^0 


K 


Q 

CD 



V cc = Pin 16 
GND = Pin 8 



LOGIC DIAGRAM 




GUARANTEED OPERATINC 


i RANGES 








PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS109XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS109XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 




% 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l jN = -18 mA 


V H 


Output HIGH Voltage 


XM 


2 5 


3.4 




V 


V CC = MIN, l 0H = -400M 


XC 


2 7 


3.4 




V |N = V |H or V 


L per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


04 


V 


'OL = 4.0 mA 


V CC = MIN, V| N = V| H or 
V|l per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8 mA 




Input HIGH Current 
J, K 

Clock, Set 
Clear 






20 
40 
80 


M 


V C C = MAX, V, N = 2.7 V 


J, K 

Clock. Set 
Clear 






0.1 
0.2 
0.4 


mA 


V cc = MAX, V| N = 5.5 V 




Input LOW Current 
J, K 

Clock, Set 
Clear 






-0.4 
-0.8 
-1.6 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


' 

Output Short Circuit 

Current (Note 3) 


-20 




-100 


mA 




V CC = MAX, V QUT = V 


'cc 


Power Supply Current 




4.0 


8.0 


mA 


VCC = MAX, V CP = 0V 
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• F54LS/74LS109 



MODE SELECT - TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


s D 


c D 


J 


K 


Q 


Q 


Set 


L 


H 


X 


X 


H 


L 


Reset (Clearl 


H 


L 


X 


X 


L 


H 


* Undetermined 


L 


L 


X 


X 


H 


H 


Load "1" (Set) 


H 


H 


h 


h 


H 


L 


Hold 


H 


H 


1 


h 


q 


q 


Toggle 


H 


H 


h 


1 


q 


q 


Load "0" (Reset) 


H 


H 


1 


1 


L 


H 



*Both outputs will be HIGH while both Sq and Cq are LOW, but 
the output states are unpredictable if "Sq and C"d go HIGH 
simultaneously. 



H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Immaterial 

I, h (q) = Lower case letters indicate the state of the referenced 

input (or output) one set-up time prior to the LOW-to- 
HIGH clock transition. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 1 


V cc = 5.0 V, 
C L = 15 pF 


*PLH 
l PHL 


Propagation Delay, 
Clock to Output 




15 
22 


20 
30 


ns 


Fig. 1 


«PLH 
*PHL 
•PHL 


Propagation Delay, 






10 


15 


ns 


Fig. 2 


Set or Clear to Output 


CP = L 




18 


24 


CP = H 




26 


35 



AC SET-UP REQUIREMENTS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t W CP(H) 


Clock Pulse Width (HIGH) 


18 


12 




ns 


Fig. 1 




*W 


Set or Clear Pulse Width 


15 


10 




ns 


Fig. 2 


t s (H) 


Set-up Time HIGH, Data to Clock 


18 


12 




ns 


Fig. 1 


t h (H) 


Hold Time HIGH, Data to Clock 





-13 




ns 


yu 


Set-up Time LOW, Data to Clock 


20 


13 




ns 


t n (U 


Hold Time LOW, Data to Clock 





-12 




ns 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5 -° v - T A = 25°C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

5. HOLD TIME {t n } is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from LOW-to-HIGH and still be recognized. 



5-76 



3 


Sd 

J 


Q 


5 11 


sd 

J 


2—0 


CP 




13—0 


CP 


1 


K Co 


Q 


0-6 3- 


K Q 
CD 



F54LS/74LS112 

DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION— The 54LS/74LS112 dual JK flip-flop features individual J, K, clock, and asynchronous set and clear inputs 
to each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K 
inputs may be allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as 
long as a minimum set-up and hold time are observed. Input data is transferred to the outputs on the negative-going edge of 
the clock pulse. 



LOGIC SYMBOL 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



CLEAR |C D I O- 



Vpr = Pin 16 
GND = Pin 8 




GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS112XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS112XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l IN = -18 mA 


V 0H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = —400 //A 


XC 


2.7 


3.4 




V :N = V, H or V 


IL per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


IfjL = 4.0 mA 


Vcc = MIN, V|N = V|H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


■iH 


Input HIGH Current 
J, K 

Set, Clear 
Clock 






20 
60 
80 


U 


V cc = MAX, V| N ~ 2.7 V 


J, K 

Set, Clear 
Clock 






0.1 
0.3 
0.4 


mA 


V cc = MAX, V |N = 5.5 V 


■iL 


Input LOW Current 
J, K 

Set, Clear 
Clock 






-0.36 
-0.8 
-0.72 


mA 


V CC = MAX ' V IN = 4 v 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC =MAX, V 0UT = 0V 


'cc 


Power Supply Current 




4.0 


8.0 


mA 


V CC =MAX,V CP = 0V 



FAIRCHILD • F54LS/74LS112 



MODE SELECT - TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


s D 


CD 


J 


K 


Q 


Q 


Set 


L 


H 


X 


X 


H 


L 


Reset (Clear) 


H 


L 


X 


X 


L 


H 


•Undetermined 


L 


L 


X 


X 


H 


H 


Toggle 


H 


H 


h 


h 


q 


q 


Load "0" (Reset) 


H 


H 


I 


h 


L 


H 


Load "1" (Set) 


H 


H 


h 


I 


H 


L 


Hold 


H 


H 


I 




q 


q 



•Both outputs will be HIGH while both SQ_and Cq are LOW, but 
the output states are unpredictable if Sq and Ctj go HIGH 
simultaneously. 



H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Immaterial 

I, h(q) = Lower case letters indicate the state of the referenced 

input (or output) one set-up time prior to the HIGH-to- 
LOW clock transition. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 3 




<PLH 
'PHL 


Propagation Delay, 
Clock to Output 




11 
16 


16 
24 


ns 


Fig. 3 


V cc = 5.0 V, 
C L = 15 pF 


'PLH 
'PHL 


Propagation Delay, 
Set or Clear to Output 




11 
16 


16 
24 


ns 


Fig. 2 





AC SET-UP REQUIREMENTS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


twCP(H) 


Clock Pulse Width (HIGH) 


18 


12 




ns 


Fig. 3 




t w CP(U 


Clock Pulse Width (LOW) 


15 


10 




ns 






'w 


Set or Clear Pulse Width 


15 


10 




ns 


Fig. 2 




t s (H) 


Set-up Time HIGH, J or K to Clock 


20 


13 




ns 




V CC = 5.0 V 


t h (H) 


Hold Time HIGH, J or K to Clock 





-10 




ns 


Fig. 3 




t s (L) 


Set-up Time LOW, J or K to Clock 


15 


10 




ns 






t h (D 


Hold Time LOW, J or K to Clock 





-13 




ns 







NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, T^ = 25° C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

5. HOLD TIME (t n ) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 
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F54LS/74LS113 

DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION— The 54LS/74LS113 offers individual J, K, set, and clock inputs. These monolithic dual flip-flops are designed 
so that when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may 
be allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as long as mini- 
mum set-up times are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse. 





LOGIC SYMBOL LOGIC DIAGRAM 

(EACH FLIP-FLOP) 




GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS113XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 




4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 




V CC = MIN, l |N = -18mA 


V 0H 


Output HIGH Voltage 




XM 


2.5 


3.4 




V 


V cc = MIN, l QH = -400 

V||\j = V|h or Vj|_ per Truth Table 


XC 


2.7 


3.4 




vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL - 4 mA 


V C C = MIN, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


>IH 


Input HIGH Current 
J, K 
Set 
Clock 






20 
60 
80 




V cc = MAX, V, N = 2.7 V 


J, K 
Set 
Clock 






0.1 
0.3 
0.4 


mA 


V cc = MAX, V| N = 5.5 V 


"IL 


Input LOW Current 
J, K 
Set 
Clock 






-0.36 
-0.8 
-0.72 


mA 


V cc = MAX, V, N = 0.4 V 


'OS 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V OUT = 0V 


'cc 


Power Supply Current 




40 


8.0 


mA 


V cc = MAX, V CP = V 
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FAIRCHILD • F54LS/74LS113 



MODE SELECT - TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


s D 


J 


K 


Q Q 


Set 


L 


X 


X 


H L 


Toggle 


H 


h 


h 


q" q 


Load "0" (Reset) 


H 


I 


h 


L H 


Load "1" (Set) 


H 


h 


I 


H L 


Hold 


H 


I 




q q 



H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Immaterial 

I, h (q) = Lower case letters indicate the state of the referenced 

input (or outputi one set-up time prior to the HIGH-to- 
LOW clock transition. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'max 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 3 




•PLH 
'PHL 


Propagation Delay, 
Clock to Output 




11 
16 


16 
24 


ns 


Fig. 3 


V cc = 5.0 V, 
C L = 15 pF 


'PLH 
"PHL 


Propagation Delay. 
Set to Output 




11 
16 


16 
24 


ns 


Fig. 2 





AC SET-UP REQUIREMENTS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t w CP(H) 


Clock Pulse Width (HIGH) 


18 


12 




ns 


Fig. 3 




twCP(L) 


Clock Pulse Width (LOW) 


15 


10 




ns 






t w 


Set Pulse Width 


15 


10 




ns 


Fig. 2 




t s (H) 


Set-up Time HIGH, J or K to Clock 


20 


13 




ns 




v cc = 50 v 


t h (H) 


Hold Time HIGH, J or K to Clock 





-10 




ns 


Fig. 3 




yu 


Set-up Time LOW, J or K to Clock 


15 


10 




ns 






t h (U 


Hold Time LOW, J or K to Clock 





-13 




ns 







NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V^c = 5.0 V, T^ = 25° C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

5. HOLD TIME (t n ) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 
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F54LS/74LS114 



DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION — The 54LS/74LS1 14 offers common clock and common clear inputs and individual J, K, and set inputs. These 
monolithic dual flip-flops are designed so that when the clock goes HIGH, the inputs are enabled and data will be accepted. 
The logic level of the J and K inputs may be allowed to change when the clock pulse is HIGH and the bistable will perform 
according to the truth table as long as minimum set-up times are observed. Input data is transferred to the outputs 
on the negative-going edge of the clock pulse. 



LOGIC SYMBOL 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



SD 








SD 

J Q 


CP 








CP 







0—6 


12 


K Q 
CD 



V CC = Pin 14 
GND = Pin 7 

GUARANTEED OPERATING RANGES 




O SET iS u i 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 




MAX 


54LS114XM 


4 5V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS114XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


20 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc - MIN, l, N 18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l OH = -400M 
V| N = V| H or V| L per Truth Table 


XC 


2.7 


3.4 




v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN. V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'in 


Input HIGH Current 
J, K 
Set 
Clear 
Clock 






20 
60 
120 
160 


M 


V CC = MAX. V, N = 2.7 V 


J, K 
Set 
Clear 
Clock 






0.1 
0.3 
0.6 
0.8 


mA 


V cc = MAX. V, N = 5.5 V 


'IL 


Input LOW Current 
J. K 
Set 
Clear 
Clock 






-0.36 
-0.8 
-1.6 

-1.44 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current 




4.0 


8.0 


mA 


V CC =MAX.V CP = 0V 
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FAIRCHILD • F54LS/74LS114 



MODE SELECT - TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


s D 


c D 


J 


K 


Q Q 


Set 


L 


H 


X 


X 


H L 


Reset (Clear) 


H 


L 


X 


X 


L H 


•Undetermined 


L 


L 


X 


X 


H H 


Toggle 


H 


H 


h 


h 


q q 


Load "0" (Reset) 


H 


H 


I 


h 


L H 


Load "1" (Set) 


H 


H 


h 


I 


H L 


Hold 


H 


H 


I 


I 


q q 



•Both outputs will be HIGH while both S"q and ~Cq are LOW, but 
the output states are unpredictable if Sq and Cq go HIGH 
simultaneously. 



H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Immaterial 

I, h (q) = Lower case letters indicate the state of the referenced 

input (or output) one set-up time prior to the HIGH to 
LOW clock transition. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'max 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 3 




l PLH 
4 PHL 


Propagation Delay, 
Clock to Output 




11 
16 


16 
24 


ns 


Fig. 3 


V cc = 5.0 V, 
C L = 15 pF 


l PLH 
l PHL 


Propagation Delay, 
Set or Clear to Output 




11 
16 


16 
24 


ns 


Fig. 2 





AC SET-UP REQUIREMENTS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


twCP(H) 


Clock Pulse Width (HIGH) 


18 


12 




ns 


Fig. 3 


V CC = 5.0 V 


twCP(L) 


Clock Pulse Width (LOW) 


15 


10 




ns 


t w 


Set or Clear Pulse Width 


15 


10 




ns 


Fig. 2 


t s (H) 


Set-up Time HIGH, J or K to Clock 


20 


13 




ns 


Fig. 3 


t h (H) 


Hold Time HIGH, J or K to Clock 





-10 




ns 




Set-up Time LOW, J or K to Clock 


15 


10 




ns 


yy 


Hold Time LOW, J or K to Clock 





-13 




ns 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vqq = 5.0 V, Ta = 25° C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME U s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

5. HOLD TIME (t n ) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 
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F54LS/74LS125 • F54LS/74LS126 

QUAD 3-STATE BUFFERS WITH ACTIVE HIGH ENABLES 



E 


D 





E 


D 





13 




12 




11 




10 




9 




8 



12 11 10 9 8 

5 I 5 



V CC E 



1*1 n*i, 

2 3 4 5 6 



14 13 12 11 10 9 8 



r,n^,,n*i, 

Lli LlI Lli LlI Ll 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS125XM 
54LS126XM 


4.5 V 




5.5 V 


-55°Cto+125°C 


74LS125XC' 
74LS126XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V.H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


l 0H = -1.0 mA 


V CC = MIN, V|N = V| H °' 
V|l per Truth Table 


XC 


2.4 


3.1 




V 


l 0H = -2.6 mA 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 12 mA 


V C C = MIN. V !N = V| H or 
V|l per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 24 mA 


'OZH 


Output Off Current HIGH 






20 


VA 


V CC = MAX, V 0UT = 2.4 V, V E = V |L 


'OZL 


Output Off Current LOW 






-20 


HA 


V CC = MAX, V 0UT = 0.4 V. V £ = V |L 


■lH 


input HIGH Current 






20 


M 


V CC = MAX, V, N = 2.7 V 






0.1 


mA 


V CC =MAX, V, N = 10 V 




Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-30 




-130 


mA 


V cc = MAX.V OUT = 0V 


'cc 


Power Supply Current, 
Outputs LOW 


54LS/74LS125 






16 


mA 


V cc = MAX, V, N = V, Vg = V 


54LS/74LS126 






20 


mA 


V cc = MAX, V lN = V, V E = 4.5 V 


Power Supply Current, 
Outputs Off 


54LS/74LS125 






20 


mA 


V cc = MAX, V| N = V, V= = 4.5 V 


54LS/74LS126 






24 


mA 


V cc = MAX, V, N = V, V E = V 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V c c - 5.0 V, T^ " 25° C. 

3. Not more than one output should be shorted at a time. 
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FAIRCHILD • F54LS/74LS125 • F54LS/74LS126 



TRUTH TABLES 



54LS/74LS125 



54LS/74LS126 



INPUTS 


OUTPUT 


T 


D 


L 


L 


L 


L 


H 


H 


H 


X 


(Z) 



INPUTS 


OUTPUT 


E 


D 


H 


L 


L 


H 


H 


H 


L 


X 


(Z) 



L = LOW Voltage Level 

H = HIGH Voltage Level 

X = Immaterial 

(Z) = High Impedance (off) 



AC CHARACTERISTICS: Ta = 25°C 







LIMITS 








SYMBOL 


PARAMETER 


54LS/74LS125 


UNITS 


TEST CONDITIONS 






MIN 


TYP 


MAX 








tPLH 
tPHL 


Propagation Delay, 
Data to Output 






15 
18 


ns 


Fig. 2 


Vcc = 5.0V 


tPZH 


Output Enable Time 
to HIGH Level 






16 


ns 


Figs. 4,5 


C L = 45 pF 


tPZL 


Output Enable Time 
to LOW Level 






25 


ns 


Figs. 3,5 


Rl = 667 


tPLZ 


Output Disable Time 
from LOW Level 






20 


ns 


Figs. 3, 5 


Vcc = 5.0V 
Ci_ = 5pF 
Rl = 667 


tPHZ 


Output Disable Time 
from HIGH Level 






20 


ns 


Figs. 4, 5 



AC CHARACTERISTICS: T A = 25°C 







LIMITS 








SYMBOL 


PARAMETER 


54LS/74LS126 


UNITS 


TEST CONDITIONS 






MIN 


TYP 


MAX 








tPLH 
tPHL 


Propagation Delay, 
Data to Output 






15 
18 


ns 


Fig. 2 


Vcc = 5.0V 


tPZH 


Output Enable Time 
to HIGH Level 






20 


ns 


Figs. 4, 5 


C L =45pF 


tPZL 


Output Enable Time 
to LOW Level 






30 


ns 


Figs. 3,5 


Rl = 667 


tPLZ 


Output Disable Time 
from LOW Level 






25 


ns 


Figs. 3, 5 


Vcc = 5.0V 
C L = 5pF 
R L = 667 


tPHZ 


Output Disable Time 
from HIGH Level 






25 


ns 


Figs. 4, 5 



5-84 



FAIRCHILD • F54LS/74LS125 • F54LS/74LS126 



AC WAVEFORMS 



V 'N -^1.3V 



V UT 



'PHL 



1.3 V 



Fig. 1 



~ N 1-3 V ^I3V 



VQUT 



Fig. 2 



0.5 V- 1 



Fig. 3 



'PZH — 

v OUT — jC-1JV ^ «1 

*> ' — 0.5V 



'PHZ 

>v 0H 



Fig. 4 




SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


«PZH 


Open 


Closed 


tPZL 


Closed 


Open 


tPLZ 


Closed 


Closed 


tPHZ 


Closed 


Closed 




Fig. 5 
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F54LS/74LS132 

QUAD 2-INPUT SCHMITT TRIGGER NAND GATE 



DESCRIPTION— The54LS/74LS1 32 contains four 2-lnput NAND Gates which accept standard TTL input signals and provide 
standard TTL output levels. They are capable of transforming slowly changing input signals into sharply defined, jitter-free 
output signals. Additionally, they have greater noise margin than conventional NAND Gates. 

Each circuit contains a 2-input Schmitt trigger followed by a Darlington level shifter and a phase splitter driving a TTL totem 
pole output. The Schmitt trigger uses positive feedback to effectively speed-up slow input transitions, and provide different 
input threshold voltages for positive and negative-going transitions. This hysteresis between the positive-going and negative- 
going input thresholds (typically 800 mV) is determined internally by resistor ratios and is essentially insensitive to tempera- 
ture and supply voltage variations. As long as one input remains at a more positive voltage than Vt+(MAX), the gate will respond 
to the transitions of the other input as shown in Figure 1. 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



V IN VERSUS V OUT 
TRANSFER FUNCTION 






I 1 
V CC = 5.0V 
■ i 


















2% e 





























































































































































































V !N - INPUT VOLTAGE - VOLTS 



Fig. 1 



THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS 
POWER SUPPLY VOLTAGE 



2.0 



Li > 





-- 25 
























v T - 




















































































Vt 










































































— i — 










— I — 







4.7S 5.0 5.25 

V C c - POWER SUPPLY VOLTAGE - VOLTS 



THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS 
TEMPERATURE 















































•T- 












































































































































'■T- 













































Fig. 2 



-56° 0° 25° 75° 

T A - AMBIENT TEMPERATURE - °C 

Fig. 3 
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FAIRCHILD • F54LS/74LS132 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS132XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS132XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto^70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V T+ 


Positive-Going Threshold Voltage 




1.6 




V 


V CC = 5.0 V 


V T- 


Negative-Going Threshold Voltage 




0.8 




V 


V cc = 5.0 V 


v T+ -v T _ 


Hysteresis 


4 


8 




V 


V CC = 5.0 V 


V CD 


Input Clamp Diode Voltage 




_ 65 


— 1 5 


y 


\/ — MIN I... — — 1 P mA 
vpr> — mils, I m — io rriM 


V 0H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN. I OH = -400 M A, V| N = V |L 


xc 


2.7 


3.4 






Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc - MIN, l 0| _ = 4.0 mA, V |N = 2.0 V 


vol 


XC 




0.35 


0.5 


V 


V cc = MIN, l 0L = 8.0 mA, V |N = 2.0 V 


't+ 


Input Current at 
Positive-Going Threshold 




-0 14 




mA 


v cc = 5.0 V, v IN = V T+ 


*r- 


Input Current at 
Negative-Going Threshold 




-0.18 




mA 


v cc = 5 v. v, N = v T ^ 


>IH 


Input HIGH Current 






1.0 


20 


/"A 


V cc = MAX, V| N = 2.7 V 








0.1 


mA 


V cc = MAX, V [N = 10 V 


'IL 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 




-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'CCH 


Supply Current HIGH 




5.9 


11 


mA 


V CC =MAX,V |N = 0V 


'CCL 


Supply Current LOW 






8.2 


14 


mA 

' 


V cc = MAX, V |N = 4.5 V 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 




LIMITS 




UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 


Turn Off Delay, Input to Output 






20 


ns 


V cc = 5.0 V 


'PHL 


Turn On Delay. Input to Output 






20 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS133 

13-INPUT NAND GATE 




GUARANTEED OPERATING RANGES 



PART NUMBERS 




SUPPLY VOLTAGE 




TEMPERATURE 


MIN 


TYP 


MAX 


54LS133XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS133XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X • package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Sectiomfor packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 


XM 






07 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


V H 


Output HIGH Voltage 


XM 


25 


3.4 




V 


V CC =MIN. I OH = -400M. V, N = V |L 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


V cc = MIN. I 0L = 4.0 mA. V, N = 2.0 V 


XC 




0.35 


0.5 


V 


V cc = MIN. I QL = 8.0 mA. V, N = 2.0 V 


'|H 


Input HIGH Current 






20 


M 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


hi 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'CCH 


Supply Current HIGH 




0.35 


0.5 


mA 


V cc m MAX, V, N = V 


'CCL 


Supply Current LOW 




0.6 


1.1 


mA 


V CC = MAX ' Inputs Open 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 


Turn Off Delay, Input to Output 




10 


15 


ns 


V CC = 5.0 V 


l PHL 


Turn On Delay, Input to Output 




25 


38 


ns 


C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vqq = 5.0 V, = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS136 

QUAD 2-INPUT EXCLUSIVE OR GATE 




I *Open Collector Outputs 

GND 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS136XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS136XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN l| N = 18 mA 


'oh 


Output HIGH Current 






100 


«* 


V cc = MIN, V ( 
V IN ~ V IH or V 


)H =5.5V 
L per Truth Table 


v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


l 0L = 4.0 mA 


V CC =MIN, V |N = V |H 
or V| L per Truth Table 


XC 




0.35 


0.5 


V 


Iql = 8.0 mA 


t|H 


Input HIGH Current 






40 


»A 


V cc = MAX, V !N = 2.7 V 






0.2 


mA 


V cc = MAX. V |N = 10 V 


l|L 


Input LOW Current 






-0.6 


mA 


V CC = MAX, V |N = 0.4 V 


'cc 


Power Supply Current 




6.1 


10 


mA 


V cc = MAX 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay, Other Input LOW 






23 
23 


ns 




v cc = 50 v 


'PLH 
'PHL 


Propagation Delay, Other Input HIGH 






23 
23 


ns 


C L = 15 pF, R L =2.0kn 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, T A = 25° C. 
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F54LS/74LS138 

l-OF-8 DECODER/DEMULTIPLEXER 



DESCRIPTION — The 54LS/74LS138 is a MSI high-speed 1-of-8 Decoder/Demultiplexer. 
It is ideally suited for high bipolar memory chip select address decoding. The multiple 
input enables allow parallel expansion to a 1-of-24 decoder using just three devices or to 
a 1-of-32 decoder using four devices and one inverter. It is fabricated with the Schottky 
barrier diode process for high-speed and is completely compatible with all Fairchild TTL 
families. 



DEMULTIPLEXING CAPABILITY 

MULTIPLE INPUT ENABLE FOR EASY EXPANSION 

TYPICAL POWER DISSIPATION OF 32 mW 

ACTIVE LOW MUTUALLY EXCLUSIVE OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

FULLY TTL AND CMOS COMPATIBLE 



LOADING (Note a) 



PIN NAMES 



Arj-Aj 
E V E 2 

^3 

O -O 7 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 /kA HIGH/1 .6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 





HIGH 


LOW 


Address Inputs 


0.5 U.L. 


0.25 U.L. 


Enable (Active LOW) Inputs 


0.5 U.L. 


0.25 U.L. 


Enable (Active HIGH) Input 


0.5 U.L. 


0.25 U.L. 


Active LOW Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 



LOGIC DIAGRAM 




Vcc = Pin 16 
GND = Pin 8 
O = Pin Numbers 



i 



i 




LOGIC SYMBOL 



2 3 4 5 6 









6 


a a, a 2 e 


°0 °1 






°4 °5 °6 °7 



TTTT7TTT 

15 14 13 12 11 10 9 7 



Vcc = Pin 16 
GND « Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In- Line Package. 
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FUNCTIONAL DESCRIPTION— This device is a high speed 1-of-8 Decoder/Demultiplexer fabricated with the low power 
Schottky barrier diode process. The decoder accepts three binary weighted inputs (Ao, Ai, A2) and whenenabled provides 
eight mutually exclusive active LOW outputs (CF0-O7). It features three Enable inputs, two active LOW (Ei/Ei>) and one active 
HIGH (E3). All outputs will be HIGH unless~Ei and~E2 are LOW and E3 is HIGH. This multiple enable function allows easy par- 
allel expansion of the device to a 1-of-32 (5 lines to 32 lines) decoder with just four devices and one inverter. (See Figure a.) 

The device can be used as an 8-output demultiplexer by using one of the active LOW Enable inputs as the data input and the 
other Enable inputs as strobes. The Enable inputs which are not used must be permanently tied to their appropriate active 
HIGH or active LOW state. 



TRUTH TABLE 



INPUTS 


OUTPUTS 


El 


E2 


E 3 


A 




A 2 






°2 


3 


O4 


5 






H 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X 


X 


L 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 
L 


L 
L 


H 
H 


H 
L 


L 
H 


L 
L 


H 
H 


L 
H 


H H 
L 


H 
H 


H 
H 


H 
H 


H 
H 


H L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


L 
H 


H 
H 


H 
H 


H 
H 


H 


H 


H 


H 
H 


H 
H 




L 
H 




H 

L 


L 


L 


H 


H 


H 


H 


H = 


HIGH Voltage Level 



























L = LOW Voltage Level 
X = Immaterial 







Aq A, A 2 F 
54LS/74LS138 

°0 °1 °2 °3 °4 5 6 7 



TTTTTTTT 

°o 



A A, A 2 

54LS/74I.S138 

O 0, o 2 o 3 4 o 5 o 6 o 7 



TTTTTTTT 



A A, A 2 

54LS/74LS138 

°0 °1 °2 °3 °4 °S °6 °7 



TTTTTTTT 



->°-i 



A„ A, A 2 

54LS/74LS13S 

°o o, o 2 o 3 0, o 5 o 6 o 7 



TTTTTTTT 

■ °*> 



Fig. a. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 

* Input Voltage (dc) 

* Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65 Cto+150°C 
-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 
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GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS138XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125° C 


74LS138XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X - package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 




Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 


V|L 


XC 






0.8 




Voltage for All Inputs 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 //A 


XC 


2.7 


3.4 




V, N = V| H orV 


ll_ per Truth Table 


VOL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


l(3L = 4.0 mA 


V CC = MIN, V| N = V| H or 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


V| L per Truth Table 


'lH 


Input HIGH Current 




1.0 


20 


fA 


V cc = MAX, V| N = 2 7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


k 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'OS 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V cc = MAX, V 0UT = V 


'cc 


Power Supply Current 




6.3 


10 


mA 


v C c = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5 -0 v - 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay 
Address to Output 




11 
19 


18 

27 


ns 


Fig. 1 




'PLH 
'PHL 


Propagation Delay, 
E-| or~E~2 to Output 




9.0 
17 


15 
24 


ns 


Fig. 2 


V cc = 5.0 V 
C L = 15pF 


'PLH 
'PHL 


Propagation Delay, 
E 3 to Output 




11 

20 


18 
28 


ns 


Fig. 1 





AC WAVEFORMS 




Fig. 1 Fig. 2 
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DESCRIPTION — The 54LS/74LS139 is a MSI high-speed Dual 1-of-4 Decoder/Demulti- 
plexer. The device has two independent decoders, each accepting two inputs and provid- 
ing four mutually exclusive active LOW outputs. Each decoder has an active LOW Enable 
input which can be used as a data input for a 4-output demultiplexer. Each half of the 
device can be used as a function generator providing all four minterms of two variables. It 
is fabricated with the Schottky barrier diode process for high-speed and is completely 
compatible with all Fairchild TTL families. 



SCHOTTKY PROCESS FOR HIGH SPEED 
MULTIFUNCTION CAPABILITY 

TWO COMPLETELY INDEPENDENT 1-OF-4 DECODERS 

ACTIVE LOW MUTUALLY EXCLUSIVE OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

FULLY TTL AND CMOS COMPATIBLE 



LOADING (Note a) 



pin names 

a . At 

E 

Orj-63 
NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 





HIGH 


LOW 


Address Inputs 


0.5 U.L. 


0.25 U.L. 


Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


Active LOW Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 



LOGIC DIAGRAM 



*0a 

© 



©I ©I |© (8 )[ ®| I @ 



i 
















TT 






6t 







V CC =Pin 16 
GND = Pin 8 
O = Pin Numbers 



LOGIC SYMBOL 



i 2 3 



15 14 13 



E A A, 

DECODER a 
°0 °1 °2 °3 



TTTT 



E A A, 

DECODER b 
O n Oi Oy O-j 



TTTT 

12 11 10 9 



V CC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 







V CC 






AO. 


S » 






*h 


A 0b 




•c 


Oo, 


A, b 






5i. 


S 0b 




6 L 


°2a 


0"« 


J" 


'C 


53. 


°2b 


□» 




GND 


°3b 


3* 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION — This device is a high-speed dual 1 -of-4 decoder/demultiplexerfabricated with the Schottky 
barrier diode process. The device has two independent decoders, each of which accept two binary weighted mputs (Ao,_Ai ) 
and provide four mutually exclusive active LOW outputs (O0-O3). Each decoder has an active LOW Enable (E). When E is 
HIGH all outputs are forced HIGH. The enable can be used as the data input for a 4-output demultiplexer application. 

Each half of the device generates all four minterms of two variables. These four minterms are useful in some applications, 
replacing multiple gate functions as shown in Fig. a, and thereby reducing the number of packages required in a logic network. 



TRUTH TABLE 



INPUTS 


OUTPUTS 


E 


A 




°o 


Ol 


2 


03 


H 


X 


X 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



ao — ) c— 00 ao ^ — °o 



03 A 
A, 

Fig. a 



03 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature — 65° C to +1 50°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

•Input Voltage (dc) -0.5 V to +15 V 

* Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS139XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS139XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 




Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, Iqh = "400 M 


XC 


2.7 


3.4 




V, N = V |H or V 


ll_ per Truth Table 




Output LOW Voltage 


XM.XC 








V 


Iql = 4.0 mA 


V CC = M\N, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


'lH 


Input HIGH Current 




1.0 


20 


pA 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V CC = MAX, V |N =10V 


Nl 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V C C = MAX - v 0UT = V 


'cc 


Power Supply Current 




6.8 


11 


mA 


V cc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V^c = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay, 
Address to Output 




11 
19 


18 

27 


ns 


Fig. 1 


v C c = 50 v 

C L = 15 pF 


*PLH 
'PHL 


Propagation Delay, 
Enable to Output 




9.0 
17 


15 
24 


ns 


Fig. 2 
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F54LS/74LS145 

1-OF-10 DECODER/DRIVER 



DESCRIPTION— The 54LS/74LS145, 1-of-10 Decoder/Driver, is designed to accept 
BCD inputs and provide appropriate outputs to drive 10-digit incandescent displays. 
All outputs remain off for all invalid binary input conditions. It is designed for use as 
indicator/relay drivers or as an open-collector logic circuit driver. Each of the high 
breakdown output transistors will sink up to 80 mA of current. Typical power dissipa- 
tion is 35 mW. This device is fully compatible with all TTL families. 



• LOW POWER VERSION OF 54/74145 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 



• FULLY CMOS AND TTL COMPATIBLE 







LOADING (Note a) 


PIN NAMES 




HIGH 


LOW 


P0, Pi, P2, P3 


BCD Inputs 


0.5 U.L. 


0.25 U.L. 


Qo to Qg 


Outputs (Note b) 


Open Collector 


15 (7.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 /iA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges 



LOGIC DIAGRAM 



INPUT 
INVERTERS 



* ' ? ? ? 

- 9 - 9- 9-9 

OT 1 1 2 2 3 3_ 



DECODE/DRIVER J 




I I ! 1 I I 1 ! I ! 

Qo Qi Qi Q3 04 Qs Qe Q: Qa Qg 



LOGIC SYMBOL 



15 14 13 12 



11 



Pn Pi P2 P3 



O O, 2 03 Ot O5 06 07 °8 09 



TTTTTTTTTf 

1 2345679 10 11 

V C C = 16 
GND = 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 







16 


^] Vcc 


*c 


2 


15 






3 


14 






4 


13 








12 


□ P3 


°c 


6 


11 


□ q s 






10 


□ O. 


GND^ 


8 


9 


JQ 7 
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TRUTH TABLE 



INPUTS 


OUTPUTS 


PD 


PC 


PB 


pa 


Q-o 


Qi 


Q 2 


0-3 


0.4 


Q5 


0-6 


0-7 


°8 


09 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 

L 


H 


L 


L 
H 


H 
H 


H 
H 


H 
H 


H 
H 


L 
H 


H 
L 


H 
H 


H 
H 


H 
H 


H 
H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



1 

H = HIGH Voltage Level 
L = LOW Voltage Level 




ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature - 65°C to + 1 50°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

'Input Voltage (dc) -0.5 V to +15 V 

*lnput Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS145XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS145XC 


4.75 V 


5.0 V 


5.25 V 


0°C to + 70°C 


X - package type; F for Flatpack. D tor Ceramic Dip, P for Plastic Dip. See Packaging Information Section tor packages available on this product 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


v,„ 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


v, L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


Vco 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc =MIN, l,„ = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




v 


V cc = MIN, U = -400 fiA, V„ = V, L or 
V IH per Truth Table 


XC 


2.7 


3.5 




V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


y 


l 0L = 12 mA 


V cc = MIN, V, N or 
V IL per Truth Table 


XC 




0.35 


0.5 


Iol = 24 mA 


I.H 


Input HIGH Current 






20 


fiA 


Vcc = MAX 
Vm = 2.7 V 






0.1 


mA 


V cc = MAX 
V,„ = 10 V 


hi 


Input LOW Current 






-0.4 


mA 


V cc = MAX 
V,„ = 0.4 V 


Im 


Output Short-Circuit 
Current (Note 5) 


-20 




-100 


mA 


V cc = MAX 
Vout = V 




Power Supply Current 




7 


13 


mA 


Vpc = MAX 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at V cc = 5.0 V, 25°C. and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tpHL 
tpLH 


Propagation Delay 
P„ Input to Q n Output 






50 
50 


ns 


Figs. 1, 2 


V cc = 5.0 V 
C L = 15 pF 



AC WAVEFORMS 




Flg.1 Fig. 2 
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F54LS/74LS151 

8-INPUT MULTIPLEXER 



DESCRIPTION— The 54LS/74LS151 is a MSI high-speed 8-lnput Digital Multiplexer. It 
provides, in one package, the ability to select one bit of data from up to eight sources. It 
also can be used as a universal function generator to generate any logic function of four 
variables. Both assertion and negation outputs are provided. 



SCHOTTKY PROCESS FOR HIGH SPEED 

MULTIFUNCTION CAPABILITY 

ON-CHIP SELECT LOGIC DECODING 

FULLY BUFFERED COMPLEMENTARY OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 









HIGH 


LOW 


s - 


s 2 


Select Inputs 


0.5 U.L. 


0.25 U.L. 


E 




Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


'o- 


'7 


Multiplexer Inputs 


0.5 U.L. 


0.25 U.L. 


z 




Multiplexer Output (Note b) 


10 U.L. 


5 (2.5) U.L. 


z 




Complementary Multiplexer Output 


10 U.L. 


5 (2.5) U.L 



(Note b) 

NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 it A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XMI and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC SYMBOL 

7 4 3 2 1 15 14 13 12 





il 


1 1 1 1 1 1 




E 10 

So 


1 '2 13 '4 >5 16 '7 


10 


Si 




9 


s 2 


Z Z 



FT 



Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



LOGIC DIAGRAM 



© 



© 



© 



s O- 



© 



V CC = Pin 16 
GND -Pin 8 
O = Pin Numbers 



~>° 1 



?© 



->°— f ">- 



-t>- 
-°t>- 



© 



o 



o 



© 



© 



o 



© 
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FUNCTIONAL DESCRIPTION — This device is a logical implementation of a single pole, 8-position switch with the switch 
position controlled by the state of three Select inputs, So, Si , S2. Both assertion and negation outputs are provided. The Enable 
input (~E) is active LOW. When it is not activated, the negation output is HIGH and the assertion output is LOW regardless of 
all other inputs. The logic function provided at the output is: 

Z = ¥• ( 1 • S ■ S ■, • S 2 + I ! • S - S, • S 2 + 1 2 • S • S! • S 2 + 1 3 • S • S , • S 2 + 
U-Sq-S, -S 2 + Ig-Sjj'I, -S 2 + 16-Sq-St -S 2 + ^-Sq-S, -S 2 ). 

The device provides the ability, in one package, to select from eight sources of data or control information. By proper manipu- 
lation of the inputs, it can provide any logic function of four variables and its negation. 



TRUTH TABLE 



E 


S2 


S1 


s 


io 


h 


12 


13 


u 


15 


16 


17 


z 


Z 


H 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


L 


L 


X 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


L 


H 


X 


X 


X 


X 


X 


X 


X 


L 


H 


L 


L 


L 


H 


X 


L 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


H 


X 


H 


X 


X 


X 


X 


X 


X 


L 


H 


L 


L 


H 


L 


X 


X 


L 


X 


X 


X 


X 


X 


H 


L 


L 


L 


H 


L 


X 


X 


H 


X 


X 


X 


X 


X 


L 


H 


L 


L 


H 


H 


X 


X 


X 


L 


X 


X 


X 


X 


H 


L 


L 


L 


H 


H 


X 


X 


X 


H 


X 


X 


X 


X 


L 


H 


L 


H 


L 


L 


X 


X 


X 


X 


L 


X 


X 


X 


H 


L 


L 


H 


L 


L 


X 


X 


X 


X 


H 


X 


X 


X 


L 


H 


L 


H 


L 


H 


X 


X 
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X 


X 


H 


X 
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X 
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X 
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X 


X 


X 


X 


X 


L 


H 


L 


L 


H 


H 


H 


X 


X 


X 


X 


X 


X 


X 


H 


L 


H 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
VfJC Pin Potential to Ground Pin 
* Input Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
"Either input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS151XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS151XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Oip. See Packaging Information Section for packages available on this product. 



-65°Cto +150°C 
-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 
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FAIRCHILD • F54LS/74LS151 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


Itof LUNUIIIUNo 


MIN 


TYP 


MAX 


% 


Input HIGH Voltage 


z.u 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN, l| N = -18mA < 


v OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




y 


V cc = MIN, l 0H = -400 ,uA 
V| N = V| H or V| L per Truth Table 


XC 


2.7 


3.4 




v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


In 


Input HIGH Current 




1.0 


20 


!UA 


V CC = MAX, V |fg = 2.7 V 






0.1 


mA 


V CC =MAX, V |N = 10V 


'IL 




Input LOW Current 






-0.4 


mA 


V cc = MAX, V |N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V QUT = V 


'cc 


Power Supply Current 




6.0 


10 


mA 


V cc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vqc = 5.0 V, T^ = 25° C. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 
<PHL 


Propagation Delay, 
Select to Z Output 




11 

23 


20 
32 


ns 


Fig. 1 




l PLH 
'PHL 


Propagation Delay, 
Select to Z Output 




30 
18 


41 
30 


ns 


Fig. 2 




l PLH 
'PHL 


Propagation Delay. 
Enable to Z Output 




13 
17 


20 
26 


ns 


Fig. 2 


v cc = 50 v 


'PLH 
'PHL 


Propagation Delay, 
Enable to Z Output 




22 
18 


33 
27 


ns 


Fig. 1 


C L = 15 pF 


'PLH 
'PHL 


Propagation Delay, 
Data to Z Output 




7.0 
10 


12 
15 


ns 


Fig. 1 




l PLH 
'PHL 


Propagation Delay, 
Data to Z Output 





18 
15 


26 
23 


ns 


Fig. 2 






Fig. 1 Fig. 2 



5-101 



F54LS152 

8-INPUT MULTIPLEXER 



DESCRIPTION — The 54LS1 52 is a MSI high-speed 8-lnput Digital Multiplexer. It provides, 
in one package, the ability to select one bit of data from up to eight sources. It can be used 
as a universal function generator to generate any logic function of four variables. It is 
supplied in FLATPAK only; for Dual In-line Package application use the 74LS151. 



SCHOTTKY PROCESS FOR HIGH SPEED 
MULTIFUNCTION CAPABILITY 
ON-CHIP SELECT LOGIC DECODING 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 









HIGH 


LOW 




s 2 


Select Inputs 


0.5 U.L. 


0.25 U.L. 


"o- 


'7 


Multiplexer Inputs 


0.5 U.L. 


0.25 U.L. 


z 




Complementary Multiplexer Output 
(Note b) 


10 U.L. 


5 (2.5) U.L 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 fsA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC SYMBOL 

5 4 3 2 1 13 12 11 
I I II I 1 I I 



'0 '1 '2 '3 M '5 '6 '7 



Vcc = Pin 14 
GND = Pin 7 



CONNECTION DIAGRAM 
FLATPAK (TOP VIEW) 



3 L '2 

5 C 'o 

7^ GND 



2 J 8 



Dot Indicates Pin 1 



LOGIC DIAGRAM 



® 



® 



© 



V CC = Pin 14 
GND = Pin 7 
O = Pin Numbers 



-t>° J °t>- 



->° | °t>- 



© 







© 



© 



© 




© 



O 



© 
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FAIRCHILD • F54LS/74LS152 



FUNCTIONAL DESCRIPTION — This device is a logical implementation of a single pole, 8-position switch with the switch 
position controlled by the state of three Select inputs, So, Si, S 2 . The logic function provided at the output is: 

Z= (l -S -S r S 2 + l 1 -S -S 1 -S2 + l2-S u -S 1 -S 2 + l^'Sa"^'^* 
, + Ig-SQ-S! -S 2 + l6-Sry s 1 -s 2 + '7 -s 0' s 1 ' s 2> 
This device provides the ability, in one package, to select from eight sources of data or control 




TRUTH TABLE 



s 2 


Si 


s 


io 


'l 


12 


'3 


14 


'5 


l« 


1? 


z 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


X 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


H 


X 


E 


x 


X 




X 


X 


L 


L 


L 


H 


X 


L 




X 


X 


x 


X 


X 


H 


L 


L 


H 


X 


H 


X 


X 


X 


X 


X 


X 


L 


L 


H 


L 


X 


X 


L 


X 


X 


X 


X 


X 


H 


L 


H 


L 


X 


X 


H 


X 


X 


X 


X 


X 


L 


L 


H 


H 


X 


X 


X 


L 


X 


X 


X 


X 


H 


L 


H 


H 


X 


X 


X 


H 


X 


X 


X 


X 


L 


H 


L 


L 


X 


X 


X 


X 


L 


X 


X 


X 


H 


H 


L 


L 


X 


X 


X 


X 


H 


X 


X 


X 


L 


H 


L 


H 


X 


X 


X 


X 


X 


L 


X 


X 


H 


H 


L 


H 


X 


X 


X 


X 


X 


H 


X 


X 


L 


^ 


H 


L 


x 


x 




X 


X 


X 


L 


X 


H 


H 


H 


L 


X 


x 


X 


X 


X 


X 


H 


X 


L 


H 


H 


H 


X 


X 


X 


X 


X 


X 


X 


L 


H 


H 


H 


H 


X 


X 


X 


X 


X 


X 


X 


H 


L 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature — 65° C to +1 50 C 

Temperature (Ambient) Under Bias -55°C to +1 25°C 

V CC Pin Potential to Ground Pin -0.5 V to +7.0 V 



'Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 



30 mA to +5.0 mA 
-0.5 V to +10 V 



Output Current (dc) (Output LOW) +50 mA 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS152FM 


4.5 V 


5.0 V 


5.5 V 


-55°C to+125°C 





See Packaging Information Section for packages available on this product. 



5-103 



V|H 


p/ 

Input HIGH Voltage 


ircm 

2 


ILD • 


F54LS 


152 

V 


UUdldfueeu llipui nion iiiicaiiuiu 

Voltage for All Inputs 


Vii 

IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




y 


V cc = MIN. I 0H = -400 fiA 
V IN = V IH or V IL per Tmtn Table 


XC 


2.7 


3.4 




V 0L 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4 -0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


tiu 
In 


Input HIGH Current 






20 


MA 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


'lL 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V |N = 0.4 V 


OS 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V C C = MAX - V 0UT " V 


'cc 


Power Supply Current 




5.6 


9.0 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V^c = 5.0 V, T^ ■ 25° C. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


*PLH 
*PHL 


Propagation Delay, 
Select to Z Output 




12 

23 


20 
32 


ns 


Fig. 1 


v cc = 50 v 


l PLH 
«PHL 


Propagation Delay, 
Data to Z Output 




8.0 
10 


13 
15 


ns 


Fig. 1 


C L = 15 pF 



AC WAVEFORMS 




Fig. 1 
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F54LS/74LSlb3 

DUAL 4-INPUT MULTIPLEXER 



DESCRIPTION — The 54LS/74LS153 is a MSI very high-speed Dual 4-lnput Multiplexer 
with common select inputs and individual enable inputs for each section. It can select two 
bits of data from four sources. The two buffered outputs present data in the true (non- 
inverted) form. In addition to multiplexer operation, the device can generate any two 
functions of three variables. It is fabricated with the Schottky barrier diode process for 
high speed and is completely compatible with all Fairchild TTL families. 



• MULTIFUNCTION CAPABILITY 
NON-INVERTING OUTPUTS 

• SEPARATE ENABLE FOR EACH MULTIPLEXER 
INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



>IN NAMES 



LOADING (Note a) 







HIGH 


LOW 


So, Si 


Common Select Input 


0.5 U.L. 


0.25 U.L. 


~E 


Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


lo, h, I2, b 


Multiplexer Inputs 


0.5 U.L. 


0.25 U.L. 


Z 


Multiplexer Output (Note b) 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 jiA HIGH/1 .6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC DIAGRAM 



'Oa 'la '2a '3a ^1 b '0b 'lb '2b >3b E b 



© © 



® 



I 








®l ©J ® 

V 



V 



.Tr 



I 



1® 

V 



V CC = Pin 16 
GND = Pin 8 
O = Pin Numbers 




LOGIC SYMBOL 



1 S 5 a 3 10 11 12 13 15 



i 
















i 


E a 'Oa 'la '2a '3» 1 


)b 'lb '2b '3b E b 



i r 



V CC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FAIRCHILD • F54LS/74LS153 



FUNCTIONAL DESCRIPTION — This device is a Dual 4-lnput Multiplexerfabricated with Low Power, Schottky barrierdiode 
process for high-speed. It can select two bits of data from up to four sources under the control of the common Select Inputs 
(So, Si). The two 4-input multiplexer circuits have individual active LOW Enables (E a , En) which can be used to strobe the out- 
puts independently. When the Enables (Ea,~Eb) are HIGH, the corresponding outputs (Z a , Zt>) are forced LOW. 

The device is the logic implementation of a 2-pole, 4-position switch, where the position of the switch is determined by the 
logic levels supplied to the two Select Inputs. The logic equations for the outputs are shown below. 

z a=V (l 0a -S, -So + I^-S, -SQ+^a-S! • S + l 3a • S, • Sq) 

z b = E b " <'0b " s 1 ' s + 1 1 b " s 1 ' s + '2b ' s 1 ' s + ! 3b " s 1 " s o' 

The device can be used to move data from a group of registers to a common output bus. The particular register from which 
the data came would be determined by the state of the Select Inputs. A less obvious application is a function generator. It can 
generate two functions of three variables. This is useful for implementing highly irregular random logic. 



TRUTH TABLE 



SELECT INPUTS 


INPUTS la orb) 


OUTPUT 


So 


Si 


E 


"0 


h 


12 


13 


Z 


X 


X 


H 


X 


X 


X 


X 


L 


L 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


H 


H 


L 


L 


X 


L 


X 


X 


L 


H 


L 


L 


X 


H 


X 


X 


H 


L 


H 


L 


X 


X 


L 


X 


L 


L 


H 


L 


X 


X 


H 


X 


H 


H 


H 


L 


X 


X 


X 


L 


L 


H 


H 


L 


X 


X 


X 


H 


H 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +1 50°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

"Input Voltage (dc) -0.5 V to +15 V 

"Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS153XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS153XC 


4.75 V 


5.0 V 


5.25 V 


0°CtO+70°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD • F54LS/74LS153 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


% 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 


XC 






0.8 


Voltage for All Inputs 


CD 


Input Clamp Diode Voltage 




—0.65 


-1 .5 


V 


V cc = MIN, l IN = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 






V 


V cc = MIN, l 0H = -400 pA 


XC 


2.7 


3.4 




V IN = V IH or v 


l L per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


Iql = 4.0 mA 


V CC = MIN, V| N = V| H or 


XC 




0.35 


0.5 


V 


I l - 8.0 mA 


V||_ per Truth Table 




Input HIGH Current 




1 .0 


20 


/uA 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


kt 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 





-100 


mA 


V CC = MAX, V 0UT = 0V 


'cc 


Power Supply Current 






6.2 


10 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 
'PHL 


Propagation Delay 
Select to Output 




20 
16 


29 
24 


ns 


Fig. 2 




l PLH 
*PHL 


Propagation Delay, 
Enable to Output 




17 
14 


24 
20 


ns 


Fig. 1 


V cc = 5.0 V 
C L = 1 5 pF 


'PLH 
'PHL 


Propagation Delay, 
Data to Output 




10 
10 


15 
15 


ns 


Fig. 2 





i— 'PHL— j 



AC WAVEFORMS 



V IN ^| ^-1.3V 



Fig. 1 



k<PLH~j 



Fig. 2 
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(54LS/74LS156 HAS OPEN COLLECTOR OUTPUTS) 



DESCRIPTION — The 54LS/74LS155 and 54LS/74LS156 are MSI high-speed Dual 1-of-4 
Decoder/Demultiplexers. These devices have two decoders with common 2-bit Address 
inputs and separate gated Enable inputs. Decoder "a" has an Enable gate with one active 
HIGH and one active LOW input. Decoder "b" has two active LOW Enable inputs. It the 
Enable functions are satisfied, one output of each decoder will be LOW as selected by the 
address inputs. The 54LS/74LS156 has open collector outputs forwired-OR (DOT-AND) 
decoding and function generator applications. 

These devices are fabricated with the Schottky barrier diode process for high speed and 
are completely compatible with all Fairchild TTL families. 

• SCHOTTKY PROCESS FOR HIGH SPEED 

• MULTIFUNCTION CAPABILITY 

• COMMON ADDRESS INPUTS 

• TRUE OR COMPLEMENT DATA DEMULTIPLEXING 

. INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

. FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 





HIGH 


LOW 


Address Inputs 


0.5 U.L. 


0.25 U.L. 


Enable (Active LOW) Inputs- 


0.5 U.L. 


0.25 U.L. 


Enable (Active HIGH) Input 


0.5 U.L. 


0.25 U.L. 


Active LOW Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 



A . Ai 
E a , E b 

h 

o -o 3 

NOTES: 

a. 1 TTL Unit Load (U.L.I = 40 nA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. The HIGH level drive for the 9LS156 must be established by an external 
resistor. 



LOGIC DIAGRAM 



E, E, A„ A, 

ON© ©I I© 



©a© 



V C C = Pin 16 
GND = Pin 8 
O = Pin Numbers °0a °i> 



rim re 

©T ©T ©T ©T ®i ©I 




LOGIC SYMBOL 



13 3 14 15 



12 3 



12 3 



TUT TTTT 



V CC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



c 


E a 


J V CC 


J" 


»c 


E a 


f b 




-c 


»! 


ff b 


1' 


•c 


°3> 


A o 


Jn 




°2„ 


5 3b 


1" 


•c 


°t. 


5 2b 


1" 


c 


°0. 


°,b 




c 


GND 


°0b 


2* 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FAIRCHILD • F54LS/74LS155 • F54LS/74LS156 

Each decoder section has a 2-input enable gate. The enable gate for Decoder "a" requires one active HIGH input and one 
active LOW input (E~a •"£). In demultiplexing applications, Decoder "a" can accept either true or compjemented data by using 
the"E a or E a inputs respectively. The enable gate for_Decoder "b" requires two active LOW inputs ( E b • E b ). Eithercan beused 
as a 1-of-8 Decoder/Demultiplexer by trying E a to Eb and relabeling the common connection as ( A2). The other E b and E a are 
connected together to form the common enable. 

The devices can be used to generate all four minterms of two variables. These four minterms are useful in some applications 
replacing multiple gate functions as shown in Fig. a. The 54LS/74LS156 has the further advantage of being able to AND the 
minterm functions by tying outputs together. Any number of terms can be wired-AND as shown below. 

f = (E + Aq + A-| ) • (E + Aq + A-| ) • (E + Aq + Ai ) • (E + Aq + A-| ) 
where E = E a + E a ; E = E b + E b 



Ao^3>-0, 



Fig. a 



o 3 



TRUTH TABLE 



ADDRESS 


ENABLE "a" 


OUTPUT "a" 


ENABLE 


"b" 




OUTPUT 


"b" 




A A, 


E a 


E a 






°2 




E b 


E b 


°0 


°1 


°2 




X X 


L 


X 


H 


H 


H 


H 


H 


X 


H 


H 


H 


H 


X X 


X 


H 


H 


H 


H 


H 


X 


H 


H 


H 


H 


H 


L L 


H 


L 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


L 


H 


H 


L H 


H 


L 


H 


H 


L 


H 


L 


L 


H 


H 


L 


H 


H H 


H 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


L 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 
"Input Voltage (dc) 
'Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65 Cto +150 C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS155XM 
54LS156XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS155XC 
74LS156XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70" C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l iN = -18 mA 


V H 


Output HIGH Voltage 
9LS155 Only 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 //A 
V IN = V|H or V|L P er Truth Table 


XC 


2.7 


3.4 




'oh 


Output HIGH Current 
9LS156 Only 






100 


fiA 


V cc = MIN, V 0H = 5.5 V 

V IN = V IH or V IL P er Truth Table 


v l 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4-0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l |_ = 8.0 mA 


'ih 


Input HIGH Current 






20 


A/A 


V cc = MAX, V (N = 2.7 V 






0.1 


mA 


V cc = MAX, V |N = 10 V 


i| L 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current 




6 1 


10 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5 v . T A = 25° C. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C 







LIMITS 








o I IVI DUL 


PARAMFTFR 


9US155 


9LS156 


UNITS 


TEST CONDITIONS 






TYP 


MAX 


TYP 


MAX 








l PLH 
•PHL 


Propagation Delay, 
Address to Output 


11 

19 


18 

27 


18 

23 


28 
33 


ns 


Fig. 1 


V CC = 5.0 V 


'PLH 
'PHL 


Propagation Delay. 
E a or E b to Output 


9.0 
17 


15 
24 


16 
21 


25 
30 


ns 


Fig. 2 


C L = 15 pF 
R L = 2 kO 


'PLH 
'PHL 


Propagation Delay 
E a to Output 


11 

20 


18 

28 


18 
24 


28 
34 


ns 


Fig. 1 





AC WAVEFORMS 





QUAD 2-INPUT MULTIPLEXER 



DESCRIPTION — The 54LS/74LS157 is a MSI high-speed Quad 2-lnput Multiplexer. Four 
bits of data from two sources can be selected using the common Select and Enable inputs. 
The four buffered outputs present the selected data in the true (non-inverted ) form. It can 
also be used to generate any four of the 16 different functions of two variables. The device 
is fabricated with the Schottky barrier diode process for high speed and is completely 
compatible with all Fairchild TTL families. 



SCHOTTKY PROCESS FOR HIGH SPEED 
MULTIFUNCTION CAPABILITY 
NON-INVERTING OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 









HIGH 


LOW 


s 




Common Select Input 


1.0 U.L. 


0.5 U.L. 


E 




Enable (Active LOW) Input 


1.0 U.L. 


0.5 U.L. 


'Oa 


- 'Od 


Data Inputs from Source 


0.5 U.L. 


0.25 U.L. 


Ha 


-'id 


Data Inputs from Source 1 


0.5 U.L. 


0.25 U.L. 


z a 


" z d 


Multiplexer Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial IXC) 
Temperature Ranges. 



LOGIC DIAGRAM 

'Oa 'la 



® 







® 



® 



© 



CD 




V CC = Pin 16 
GND = Pin 8 
O = Pin Numbers 



LOGIC SYMBOL 



15 

1 


3 

1 


6 1 


1 13 1 


10 


E '0a l 1a "0b 'lb '0c he >0d 'id 

5 

z a Zb z c z d 













4 7 12 9 



V CC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



' L 


s 


v C c 


□ ,6 


L 




E 




>C 


lid 






»c 






□ ,3 


■ L 


'0b 




3" 


>L 




lOd 


3" 




*b 


lid 


],0 


•c 


GND 




J 9 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



5-112 



FAIRCHILD • F54LS/74LS157 



FUNCTIONAL DESCRIPTION — This device is a Quad 2-lnput Multiplexerfabricated with the Schottky barrier diode process 
for high speed. It selects four bits of data from two sources under the control of a common Select Input (S). The Enable 
Input (T) is active LOW. When E is HIGH, all of the outputs (Z) are forced LOW regardless of all other inputs. 

The device is the logic implementation of a 4-pole, 2-position switch where the position of the switch is determined by the 
logic levels supplied to the Select Input. The logic equations for the outputs are shown below: 

Z a =E-(l 1a -S+l 0a -S) Z b = E- (l 1b -S + l 0b -S) 
Z C = E- (l 1c -S + l 0c -S) Z d = E- (l 1d -S+l 0d -S) 

A common use of this device is the moving of data from two groups of registers to four common output busses. The particular 
register from which the data comes is determined by the state of the Select Input. A less obvious use is as afunction generator. 
It can generate any four of the 16 different functions of two variables with one variable common. This is useful for 
implementing highly irregular logic. 



TRUTH TABLE 



ENABLE 


SELECT 
INPUT 


INPUTS 


OUTPUT 


¥ 


S 


io h 


Z 


H 


X 


X X 


L 


L 


H 


X L 


L 


L 


H 


X H 


H 


L 


L 


L X 


L 


L 


L 


H X 


H 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature — 65°Cto+150 C 

Temperature (Ambient) Under Bias — 55° C to +125°C 

V CC Pin Potential to Ground Pin -0.5 V to +7.0 V 

"Input Voltage (dc) -0.5 V to +15 V 

"Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS157XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125°C 


74LS157XC 


4.75 V 

' : 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 




Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 




Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l !N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN. I 0H = -400,uA 


XC 


2.7 


3.4 




V |N = V |H or V 


l_ per Truth Table 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


Iq|_ = 4.0 mA 


V CC = MIN- V|N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


Iql = 8.0 mA 


■|H 


Input HIGH Current 

!o-'i 

E, S 






20 
40 




V cc = MAX, V, N = 2.7 V 


Input HIGH Current at MAX 
Input Voltage 

E. S 






0.1 
0.2 


mA 


V CC = MAX, V, N = 10 V 


'|L 


Input LOW Current 






-0.4 
-0.8 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = 0V 


'cc 


Power Supply Current 




9.7 


16 


mA 


V cc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay 
Select to Output 






26 
24 


ns 


Fig. 2 




l PLH 
'PHL 


Propagation Delay, 
Enable to Output 






25 
18 


ns 


Fig. 1 


V cc = 5.0 V 
C L = 15 pF 


l PLH 
l PHL 


Propagation Delay, 
Data to Output 






14 
14 


ns 


Fig. 2 





AC WAVEFORMS 



V| N ^ 1.3V ^ 1.3V 

'OUT 1.3V 13V 



r*" l PLH*| 



Fig. 1 



Fig. 2 
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F54LS/74LS158 

QUAD 2-INPUT MULTIPLEXER 



DESCRIPTION— The 54LS/74LS158 is a MSI high-speed Quad 2-lnput Multiplexer. It 
selects four bits of data from two sources using the common Select and Enable inputs. 
The four buffered outputs present the selected data in the inverted form. The device can 
also generate any four of the 16 different functions of two variables. It is fabricated with 
the Schottky barrier diode process for high speed and is completely compatible with all 
Fairchild TTL families. 



SCHOTTKY PROCESS FOR HIGH SPEED 
MULTIFUNCTION CAPABILITY 
INVERTED OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 



• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 









HIGH 


LOW 


S 




Common Select Input 


1.0 U.L. 


0.5 U.L. 


E 




Enable (Active LOW) Input 


1.0 U.L. 


0.5 U.L. 


<0a 


-'Od 


Data Inputs from Source 


0.5 U.L. 


0.25 U.L. 


"la 


-'id 


Data Inputs from Source 1 


0.5 U.L. 


0.25 U.L. 






Inverted Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 /iA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC DIAGRAM 



'Ob 'lb '0c he 'Od 



© 



© 



IS 



® 



@ 



© 



® 



1 




V C C " Pin 16 
GND = Pin 8 
O = Pin Numbers 



LOGIC SYMBOL 



15 2 3 5 6 14 13 11 10 



1 












1 




E '0a ha '0b lb 0c 

S 

Za Z b Z c 


c >0d hd 
2d 



MM 

4 7 12 9 



VCC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Fiatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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TRUTH TABLE 



ENABLE 


SELECT 
INPUT 


INPUTS 


OUTPUT 


E 


S 


lO '1 


Z 


H 


X 


X X 


H 


L 


L 


L X 


H 


L 


L 


H X 


L 


L 


H 


X L 


H 


L 


H 


X H 


L 



H - HIGH Voltage Level 
L = LOW Voltage Level 
X - Immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65 C to +150 C 

Temperature (Ambient) Under Bias —55 C to +125 C 

V CC Pin Potential to Ground Pin -0.5 V to +7.0 V 

* Input Voltage (dc) -0.5Vto+15V 

'Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS158XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to + 125°C 


74LS158XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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V|H 


Input HIGH Voltage 


2.0 






V 


uuuiuiiL&t.u input 1 IIUI 1 (Ui.uyt 

for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


Vrn 
"CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l [N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 M 


XC 


2.7 


3.4 




V |N = V, H or V 


ll_ per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


l|H 


Input HIGH Current 

"oh 

E. S 






20 
40 




V CC = MAX. V |N = 2.7 V 


Input HIGH Current at MAX 
Input Voltage 

E, S 






0.1 
0.2 


mA 


V CC = MAX, V )N = 10V 


'IL 


Input LOW Current 

'r> h 

E, S 






-0.4 
—0 8 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current 




4.8 


8.0 


mA 


V cc = MAX 

' 



1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5 v . 25 ° c . and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay 
Select to Output 






20 
24 


ns 


Fig. 1 




¥lh 

'PHL 


Propagation Delay, 
Enable to Output 






16 
16 


ns 


Fig. 2 


V cc = 5.0 V 
C L = 15 pF 


'PLH 
l PHL 


Propagation Delay, 
Data to Output 






13 
11 


ns 


Fig. 1 





AC WAVEFORMS 



-j£-1.3V -X- 1.3 V 

—K |^ 

r-'PHL—j r— 'plh— | 
~ \' :,v 



V|N 



~^| ^ 1-3V -Jjt- 1.3 V 

— — 'PHL l— 'PLH— I 

v \c~ 

-V-1.3V _K_ 1 .3v 



Fig. 1 



Fig. 2 
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F54LS/74LS160 • F54LS/74LS161 
F54LS/74LS162 • F54LS/74LS163 

BCD DECADE COUNTERS 4-BIT BINARY COUNTERS 



DESCRIPTION— These devices are high-speed 4-bit synchronous counters. They are 
edge-triggered, synchronously presettable, and cascadable MSI building blocks for 
counting memory addressing, frequency division and other applications. The 54LS/ 
74LS160 and 54LS/74LS162 count modulo 10 (BCD). The 54LS/74LS161 and 54LS/ 
74LS163 count modulo 16 (binary). 

The 54LS/74LS160 and 54LS/74LS161 have an asynchronous Master Reset (Clear) input 
that overrides, and is independent of, the clock and all other control inputs. The 54LS/ 
74LS162 and 54LS/74LS163 have a Synchronous Reset (Clean input that overrides all 
other control inputs; but is active only during the rising clock edge. 





BCD (Modulo 10) 


Binary (Modulo 16) 


Asynchronous Reset 


54LS/74US160 


54LS/74LS161 


Synchronous Reset 


54LS/74LS162 


54LS/74LS163 



SYNCHRONOUS COUNTING AND LOADING 

TWO COUNT ENABLE INPUTS FOR HIGH-SPEED SYNCHRONOUS EXPANSION 
TERMINAL COUNT FULLY DECODED 
EDGE-TRIGGERED OPERATION 
TYPICAL COUNT RATE OF 35 MHz 
FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


PE 


Parallel Enable (Active LOW) Input 


0.6 U.L. 


0.3 U.L. 


P0-P3 


Parallel Inputs 


0.5 U.L. 


0.25 U.L. 


CEP 


Count Enable Parallel Input 


0.6 U.L. 


0.3 U.L. 


CET 


Count Enable Trickle Input 


1.0 U.L. 


0.5 U.L. 


CP 


Clock (Active HIGH Going Edge) Input 


0.6 U.L. 


0.3 U.L. 


MR 


Master Reset (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


SR 


Synchronous Reset (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


Q0-Q3 


Parallel Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 


TC 


Terminal Count Output (Note b) 


10 U.L. 


5(2.5) U.L. 


NOTES: 









a. 1 TTL Unit Load (U.L.) = 40 M A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



STATE DIAGRAM 



54LS/74LS160 
54LS/74LS162 



54LS/74LS161 
54LS/74LS163 



LOGIC EQUATIONS 

Count Enable = CEP • CET • PE 

TC for 54LS/74LS1 60 & 54LS/74LS162 = 

CET • Q • Qi • Q 2 • Cb 
TCfor54LS/74LS161 &54LS/74LS163 = 

CET • Qo • Qi • Q2 • Q3 
Preset - PE • CP + (rising clock edge) 
Reset = MP, (54LS/74LS160 & 54LS/74LS161 1 
Reset -SR • CP + ( rising clock edge ) 

1 54LS/74LS1 62 & 54LS/74LS1 63 1 



NOTE: 

The 54LS/74LS160 and 162 can be preset to any state, but will not count beyond nine. If preset 
to state 10, 11, 12, 13, 14, or 15. it will return to its normal sequence within two clock pulses. 




LOGIC SYMBOL 



9 3 4 5 



11 



PE P„ P, P 2 P 3 



CEP 
CET 



■A % °t °2 °3 



TT 



1 14 13 12 11 



Vcc = Pin 16 
GND = Pin 8 



*MR for 54LS/74LS160 & 54LS/74LS161 
*SR for 54LS/74LS162 & 54LS/74LS163 



CONNECTION DIAGRAMS 

DIP (TOP VIEW) 




* MR f or 54 LS/74LS 1 60 & 54 LS/74 LS 1 6 1 
*SR for54LS/74LS162 & 54LS/74LS163 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram! as 
the Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION — These devices are 4-bit synchronous counters with a synchronous Parallel Enable (Load) 
feature. These counters consist of four edge-triggered Dflip-flops with the appropriate data networks feeding the D inputs. All 
changes of the Q outputs (except due to the asynchronous Master Reset) in the 54LS/74LS1 60 and 54LS/74LS162 occur as 
a result of, and synchronous with, the LOW-to-HIGH transition of the Clock input (CP). As long as the set-up time require- 
ments are met, there are no special timing or activity constraints on any of the mode control or data inputs. 

Three control inputs— Parallel Enable (PE), Count Enable Parallel (CEP) and Count Enable Trickle (CET) — select the mode 
of operation as shown in the tables below. The Count Mode is enabled when the CEP, CET, and PE inputs are HIGH. When the 
PE is LOW, the counters will synchronously load the data from the parallel inputs into the flip-flops on the LOW-to-HIGH 
transition of the clock. Either the CEP or CET can be used to inhibit the count sequence. With the PE held HIGH, a LOW on 
either the CEP or CET inputs at least one set-up time prior to the LOW-to-HIGH clock transition will cause the existing output 
states to be retained. The AND feature of the two Count Enable inputs (CET»CEP) allows synchronous cascading without 
external gating and without delay accumulation over any practical number of bits or digits. 

The Terminal Count (TC) output is HIGH when the Count Enable Trickle (CET) input is HIGH while the counter is in its maxi- 
mum count state (HLLH for the BCD counters, HHHH for the Binary counters). Note that TC is fully decoded and will, therefore 
be HIGH only for one count state. 

The 54LS/74LS160 and 54LS/74LS162 count modulo-10 following a binary coded decimal (BCD) sequence. They generate a 
TC output when the CET input is HIGH while the counter is in state9 (HLLH). From this state they increment to state ( LLLL). 
If loaded with a code in excess of 9 they return to their legitimate sequence within two counts, as explained in the state diagram. 
States 10 through 15 do not generate a TC output. 

The 54LS/74LS161 and 54LS/74LS163 count modulo-16 following a binary sequence. They generate a TC when the CET 
input is HIGH while the counter is in state 15 (HHHH). From this state they increment to state (LLLL). 

The Master Reset (MR) of the54LS/74LS160and 54LS/74LS161 is asynchronous. When the MR is LOWjt overrides all other 
input conditions and sets the outputs LOW. The MR pin should never be left open. If not used, the MR pin should be tied 
through a resistor to Vcc, or to a gate output which is permanently set to a HIGH logic level. 

The active LOW Synchronous Reset (SR) input of the 54LS/74LS162 and 54LS/74LS163 acts as an edge-triggered control 
input, overriding CET, CEP, and PE, and resetting the four counterflip-flops on the LOW-to-HIGH transition of the clock. This 
simplifies the design from race-free logic controlled reset circuits, e.g., to reset the counter synchronously after reaching a 
predetermined value. 



LECT TABLE 



«SR 


PE 


CET 


CEP 


Action on the Rising Clock Edge (_T) 


L 


X 


X 


X 


RESET (Clear) 


H 


L 


X 


x 


LOAD (P n ^Q n ) 


H 


H 


H 


H 


COUNT (Incrementl 


H 


H 


L 


X 


NO CHANGE (Hold) 


H 


H 


X 


L 


NO CHANGE (Hold) 



•For the 54LS/74LS162 and 54LS/74LS163 only. 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

Vcc Pin Potential to Ground Pin _0.5 V to +7.0 V 

"Input Voltage (dc) -0.5Vto+15V 

*lnput Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) _0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 m A 

•Enter Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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MIN 


TYP 


MAX 




54LS160XM 54LS161XM 
54LS162XM 54LS163XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS160XC 74Lb161XU 
74LS162XC 74LS163XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


xc 






0.8 


CD 


Input Clamp Diode Voltage 




-0.65 


-1.6 


V 


V CC = MIN, l |N = -18mA 


V H 


Output HIGH Voltage 


XM 


25 


34 




V 


V cc = MIN, l 0H = -400 uA 
V (N = V| H or V||_ per Truth Table 


XC 


2.7 


3.4 




v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN. V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 




Input HIGH Current 
P - P 3 , MR, SR 

PE. CEP. CP 
CET 






20 
24 
40 


l*A 


V CC = MAX, V |N = 2.7 V 


P - P 3 , MR, SR, PE, CEP CP 
CET 






0.1 
0.2 


mA 


V cc = MAX, V !N = 10 V 


'IL 


Input LOW Current 

p " p 3- MP " SR 
PE, CEP, CP ' 
CET 






-0.40 
-0.48 
-0.80 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'CCH 
'CCL 


Power Supply Current 




18 
19 


31 
32 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature 
and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating 
ranges. 

4. Typical limits are at Vcc = 5 -° v - 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UHitlO 




l PLH 
'PHL 


Turn Off Delay CP to Q 
Turn On Delay CP to Q 




13 
18 


25 
27 


ns 


Fig. 1 




*PLH 
*PHL 


Turn Off Delay CP to TC 
Turn On Delay CP to TC 




15 
14 


25 
21 


ns 


Fig. 4 


V CC = 5.0V 


l PLH 
«PHL 


Turn Off Delay CET to TC 
Turn On Delay CET to TC 




9.0 
16 


14 

23 


ns 


Fig. 3 


C L = 15 pF 


'PHL 


Turn On Delay MR to Q 
(9LS160 and 9LS161 Only) 




18 


28 


ns 


Fig. 2 




'count 


Input Count Frequency 


25 


35 




MHz 




Fig. 1 




AC SET-UP REQUIREMENTS: T A = 25°C 


SYMBOL 


PARAMETER 




LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


Vec 


Recovery Time for MR 
(54LS/74LS160and54LS/74LS161 only) 


20 






ns 


Fig. 2 




t w MR(L) 


Master Reset Pulse Width 
1 54LS/74LS1 60 and 54LS/74LS1 61 only i 


15 


8.0 




ns 


Fig. 2 




t w CP(H) 
t W CP(L) 


Clock Pulse Width (HIGH) 
Clock Pulse Width (LOW) 


15 

25 


10 
18 




ns 


Fig. 1 




t s {H) 
t s (U 


Set-Up Time (HIGH), Data to Clock 
Set-Up Time (LOW), Data to Clock 


20 
20 






ns 


Fig. 5 


V CC = 5.0 V 


t n (H) 
•h(U 


Hold Time (HIGH), Data to Clock 
Hold Time (LOW), Data to Clock 


3.0 
3.0 






t s (H) 

yu 


Set-Up Time (HIGH), PE or SR to Clock 
Set-Up Time (LOW), PE or SR to Clock 


25 
25 






ns 


Fig. 6 




t n (H) 
t h (D 


Hold Time (HIGH), PE or SR to Clock 
Hold Time (LOW), PE OR SR to Clock 












t s (H) 
's(D 


Set-Up Time (HIGH), CE to Clock 
Set-Up Time (LOW), CE to Clock 


25 
25 






ns 


Fig. 7 




t h (H) 


Hold Time (HIGH), CE to Clock 
Hold Time (LOW), CE to Clock 













DEFINITION OF TERMS: 

SET-UP TIME (t s ) - is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (th) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t rec ) - is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the Q outputs. 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, MASTER RESET TO OUTPUT DELAY, MASTER RESET 

COUNT FREQUENCY, AND CLOCK PULSE WIDTH. PULSE WIDTH, AND MASTER RESET RECOVERY TIME. 




Ot her Conditions: 
PE = L 

PO = Pi " P2 = ?3 = H 



Fig. 1 Fig. 2 
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AC WAVEFORMS (Cont'd) 



COUNT ENABLE TRICKLE INPUT 
TO TERMINAL COUNT OUTPUT DELAYS 



The positive TC pulse occurs when the outputs are in the (Qo • Qt • 
Q 2 • Q 3 ) state for the 54LS/74LS160 and 54LS/74LS162 and the (Qo • 
Qi • Q 2 • Q 3 ) state for the 54LS/74LS161 and 54LS/74LS163. 



— JlPLH |-^-|tp HL 



Fig. 3 



Other Conditions: CP = PE = CEP = MR = H 



CLOCK TO TERMINAL COUNT DELAYS. 



The positive TC pulse is coincident with the output state (Qo • Qi • 
Q 2 • Q3) for the 54LS/74LS160 and 54LS/74LS162 and (Qo • Qi • Q 2 • 
Q 3 ) for the 54LS/74LS161 and 54LS/74LS163. 



|— I <PLH j 'PHL 



Fig. 4 



Other Conditions: PE = CEP = CET = MR = H 



SET-UP TIME (t^ AND HOLD TIME (t h ) 
FOR PARALLEL DATA INPUTS. 



The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Fig. 5 



f^j 



j (i 



Q0Q1.Q2.Q3 



Other Conditions: PE = L, MR ■ H 



SET UP TIME (t s ) AND HOLD TIME (t h > 
FOR COUNT ENABLE (CEP) _AND (CET) 
AND PARALLEL ENABLE (PE) INPUTS. 



The shaded areas indicate when the input is permitted to change for 
predictable output performance. 



'Si 



\_f~ 




■thlH] =0 



Q RESPONSE TO 



O )C 



COUNT OR LOAD 



Q RESPONSE TOSR 



a r 



CP 


7 


L " \ 7 




\ F 


~% 






mil. 


#////« 






— — t h lHI = 




'• lu i-^L 




t ! 


MM 




m m 




CO 


J NT HC 


LD 


HOLD 



1 



Other Conditions: PE = H, MR = H 



Fig. 6 



Fig. 7 
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F54LS/74LS164 

SERIAL-IN PARALLEL-OUT SHIFT REGISTER 



DESCRIPTION— The 54LS/74LS164 is a high-speed 8-Bit Serial-ln Parallel-Out Shift 
Register. Serial data is entered through a 2-lnput AND gate synchronous with the LOW-to- 
HIGH transition of the clock. The device features an asynchronous Master Reset which 
clears the register setting all outputs LOW independent of the clock. It utilizes the Schottky 
diode clamped process to achieve high speeds and is fully compatible with all Fairchild 
TTL products. 



TYPICAL SHIFT FREQUENCY OF 35 MHz 
ASYNCHRONOUS MASTER RESET 
GATED SERIAL DATA INPUT 
FULLY SYNCHRONOUS DATA TRANSFERS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 

A, B 
CP 

MR 



Data Inputs 

Clock (Active HIGH Going 
Edge) Input 

Master Reset (Active LOW) Input 
Outputs (Note b) 







'C 


A 


V CC 










B 


°: 




LOADING (Note a) 




°0 


<k 




HIGH 


LOW 


«c 


Q, 


°5 




0.5 U.L. 


0.25 U.L. 




°2 


°4 




0.5 U.L. 


0.25 U.L. 


c 


°3 


MR 




0.5 U.L. 


0.25 U.L. 




GND 


CP 


□ » 










10 U.L. 


5(2.5) U.L. 











NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 fiA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XCI 
Temperature Ranges. 



LOGIC SYMBOL 



MR Q Q 2 Q3 O4 O5 06 Q7 

t I I I I l II I 

9 3 4 5 6 10 11 12 13 



V C C = Pin 14 
GND = Pin 7 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



LOGIC DIAGRAM 




Vcc = Pin 1 4 

GND = Pin 7 

O = Pin Numbers 
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luyouioi. BAiOtyjH f> - C/7/11 C1R/1 

Each LOW-to-HIGH transition on the Clock (CP) input shifts data one place to the right and enters into Qo the logical AND 
of the two data inputs (A • B) that existed before the rising clock edge. A LOW level on the Master Reset (MR) input overrides 
all other inputs and clears the register asynchronously, forcing all Q outputs LOW. 



MODE SELECT - TRUTH TABLE 



OPERATING 


INPUTS 


OUTPUTS 


MODE 


MR 


A 


B 


Qo 


0-1- 


0.7 


Reset (Clear) 


L 


X 


X 


L 


L - 


L 




H 


I 




L 


qo- 


q6 




H 


I 


h 


L 


qo- 


q6 


Shift 










H 


h 


I 


L 


qO" 


q6 




H 


h 


h 


H 


qo- 


q6 



L (I) - LOW Voltage Levels 
H (hi = HIGH Voltage Levels 
X = Immaterial 

q n = Lower case letters indicate the state of the referenced input or 
output one set-up time prior to the LOW to HIGH clock 
transition. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +1 50°C 

Temperature (Ambient) Under Bias —55 C to +125 C 

V CC Pin Potential to Ground Pin -0.5 V to +7.0 V 

"Input Voltage (dc) -0.5 V to +15 V 

* Input Current (dc) -30 mA to +5.0 m A 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS164XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS164XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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V|H 


FAIF 

Input HIGH Voltage 


(PHIL 

2.0 


D • FJ 


i4LS/7^ 


ILS164 

V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.66 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l OH = -400M 


XC 


2.7 


3.4 




V |N = V| H or V 


l L per Truth Table 


v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4 mA 


V C c = MIN . V IN = V|H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


l|H 


Input HIGH Current 






20 


PA 


V CC = MAX, V, N = 2.7 V 






0.1 


mA 


V CC = MAX. V, N = 10V 


■ft. 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


'os 




Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = 0V 


'cc 


Power Supply Current 
(Note 6) 




16 


27 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, T^ » 25° C. 

5. Not more than one output should be shorted at a time. 

6. Ice is measured with outputs open, serial inputs grounded, the clock input at 2.4 V, and a momentary ground, then 4.5 V applied to clear. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Maximum Clock Frequency 


25 


35 




MHz 


Fig. 1 


V C C = 6 v 
C L = 15 pF 


'PLH 
'PHL 


Propagation Delay, Positive- 
Going Clock to Outputs 




17 
21 


27 
32 


ns 


Fig. 1 


l PHL 


Propagation Delay, Negative- 
Going MR to Outputs 




24 


36 


ns 


Fig. 2 


AC SET-UP REQUIREMENTS: T A = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


«s 


Set-Up Time, A or B Input to 
Positive-Going CP 


15 






ns 


Fig. 3 


V CC = 5 V 
C L = 15 pF 


«h 


Hold Time, A or B Input to 
Positive-Going CP 


5 






ns 


Fig. 3 


twCPIH) 


CP Pulse Width (HIGH) 


20 






ns 


Fig. 1 


t w CP(L) 


CP Pulse Width (LOW) 


20 






ns 


Fig. 1 


t w MR(L) 


MR Pulse Width (LOW) 


20 






ns 


Fig. 2 


Vec 


Recovery Time, Positive-Going 
MR to Positive-Going CP 


20 






ns 


Fig. 2 
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FAIRCHILD • F54LS/74LS164 



AC WAVEFORMS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 



CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 



l— tPHL-*-| 'PLH —j 



CONDITIONS: MR = H 
Fig. 1 



^ >w -|»v BC *j 



|— 'PHL— — I 

\l 



f 



Fig. 2 



DATA SET-UP AND HOLD TIMES 




1-3 V 



Fig. 3 
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F54LS/74LS165 

8-BIT PARALLEL-TO-SERIAL CONVERTER 



DESCRIPTION— The 54LS/74LS165 is an 8-bit parallel load or serial-in register with 
complementary outputs available from the last stage. Parallel inputing occurs asyn- 
chronously when the Parallel Load (PL) input is LOW. With PL HIGH, serial shifting 
occurs on the rising edge of the clock; new data enters via the Serial Data (DS) input. 



The 2-input OR clock can be used to combine tv 
input can act as an active LOW clock enable. 

PIN NAMES 

CP„C 
DS 
PL 

P -P 7 

3 



ident clock sources, or one 
LOADING (Note a) 



Clock (LOW-to-Hl(iH lioing Edge) Inputs 
Serial Data Input 

Asynchronous Parallel Load (Active LOW) 
Input 

Parallel Data Inputs 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


1.5 U.L. 


0.75 U.L. 


0.5 U.L. 


0.25 U.L. 


10 U.L. 


5 (2.5) U.L. 


10 U.L. 


5 (2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 ,iA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 

TRUTH TABLE 



PL 


CP 


CONTENTS 


RESPONSE 


1 


2 


0.0 


Q, 


Q, 


Q3 


Q. 


Q 5 


Q. 


Q, 


L 


X 


X 


Po 


P, 


p 2 


P3 


P. 


P s 


P 6 


P7 


Parallel Entry 


H 


L 


-T 


Ds 


Qo 


Q, 


Q 2 


Q 3 


Q. 


Q 5 


Q 6 


Right Shift 


H 


H 




Qo 


Q, 


Q* 


Q, 


Q. 


Q 5 


Qo 


Q, 


No Change 


H 




L 


Ds 


Qo 


Q, 


Qi 


Q3 


Q. 


Q s 


Qo 


Right Shift 


H 




H 


Qo 


Q, 


Qa 


Q a 


Q, 


Q 5 


Q. 


Q, 


No Change 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



LOGIC SYMBOL 



1 11 12 13 14 3 4 5 6 

A l l I I I I I I 



PL P, Pi 


P2 P3 Pi Ps Pe P? 




Ds 


Q? 


9 


CP 


Q? 


7 



V cc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 





1 


16 


]vcc 


cp,d 


2 


15 


]cp 2 


"•L 


3 


14 






4 


13 


Jp 2 


PoC 




12 


□ p 




6 


11 


□ Po 


*C 




10 




GND ^ 


S 


9 


3* 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram ) as the 
Dual In-Line Package. 



LOGIC DIAGRAM 
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PL is LOW, and provided that tnis data attains tneaesireasiaie aneasi a sei-up umeuoiuiorLaucs 
HIGH. _ 

For clocked operation, PL must be HIGH. The two clock inputs perform identically; one can be used 
as a clock inhibit by applying a HIGH signal. To avoid double clocking, however, the inhibit signal 
should only go HIGH while the clock is HIGH. Otherwise, the rising inhibit signal will cause the 
same response as a rising clock edge. The flip-flops are edge-triggered for serial operations. The 
serial input data can change at any time, provided only that the recommended set-up and hold 
times are observed, with respect to the rising edge of the clock. 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
*lnput Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 



-65°Cto +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



PART NUMBERS 


SUPPLY VOLTAGE (V CC ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS165XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS165XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for p 



lable on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V,„ 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


v, L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


Vcc 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN l, N = -18 mA 


VoH 


Output HIGH Voltage 


XM 


2.5 






V 


Ioh = -400 (xA Vcc = MIN 

Vin = Vih or Vil per Truth Table 


XC 


2.7 






Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


l 0L = 4 mA 


Vcc = MIN Vin = Vih or 
V, L per Truth Table 


XC 




0.35 


0.5 


l OL s= 8 mA 


l,„ 


Input HIGH Current 
CP.DS, P„-P 7 
PL 






20 
60 


ma 


V cc = MAX 
V, N - 2-7 V 


CP, DS, P -P 7 
PL 






0.1 

0.3 


mA 


V cc = MAX 
V IN = 10 V 


I.l 


Input LOW Current 
CP, DS, P -P 7 
PL 






-0.4 
-1.2 


mA 


V cc = MAX 
V,„ = 0.4 V 


los 


Output Short 

Circuit Current (Note 5) 


-20 




-100 


mA 


V cc = MAX 
Vout = V 


Ice 


Power Supply Current 






36 


mA 


V cc = MAX 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at V cc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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'max 


Maximum Input Clock Frequency 


30 


45 




MHz 


Fig. 1 


V cc = 5.0 V 
C L = 15 pF 
R. = 2K CI 

li |_ — tl\ 4£ 


tpiH 
tpHL 


Propagation Delay, 
Clock to Output 






30 
30 


ns 


Fig. 1 


tpLH 
tpHL 


Propagation Delay, 
PL to Output 






30 
30 


ns 


Fig. 2 


AC SET-UP REQUIREMENTS: T A = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


T w 


CP Pulse Width 


20 






ns 


Fig. 1 


V cc = 5.0 V 
C L = 15 pF 
R L = 2 Kfl 


T» 


PL Pulse Width 


1 5 






ns 


Fig. 2 


T S L 


Set-Up Time LOW, Data to PL 


10 






ns 


Fig. 3 


T h L 


Hold Time LOW, Data to PL 


5 






ns 


Fig. 3 


T S H 


Set-Up Time HIGH, Data to PL 


10 






ns 


Fig. 3 


T„H 


Hold Time HIGH, Data to PL 


5 






ns 


Fig. 3 


T S L 


Set-Up Time LOW, Data to Clock 


10 






ns 


Fig. 3 


T„L 


Hold Time LOW, Data to Clock 


5 






ns 


Fig. 3 


T,H 


Set-Up Time HIGH, Data to Clock 


10 






ns 


Fig. 3 


T„H 


Hold Time HIGH, Data to Clock 


5 






ns 


Fig. 3 


T r , c 


Recovery Time, PL to CP 


15 






ns 


Fig. 4 



- 



DEFINITION OF TERMS: 

SET-UPTIME (tj — is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock transition from LOW- 
to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (t„) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained at the input in 
order to ensure continued recognition. A negative hold time indicates that the correct logic level may be released prior to the clock transition from LOW-to- 
HIGH and still be recognized. 

RECOVERY TIME (t^) — is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW-to-HIGH in order 
to recognize and transfer HIGH Data to the Q outputs. 



AC WAVEFORMS 




Fig. 3 Fig. 4 
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F54LS/74LS168 • F54LS/74LS169 

BCD DECADE MODULO 16 BINARY 
SYNCHRONOUS BI-DIRECTIONAL COUNTERS 



DESCRIPTION - The 54LS/74LS168 and 54LS/74LS169 are fully synchronous 4-stage 
up/down counters featuring a preset capability for programmable operation, carry lookahead 
for easy cascading and a U/D input to control the direction of counting. The 54LS/74LS168 
counts in a BCD decade (8, 4, 2, 1) sequence, while the 54LS/74LS169 operates in a 
Modulo 16 binary sequence. All state changes, whether in counting or parallel loading, are 
initiated by the LOW-to-HIGH transition of the clock. 

• LOW POWER DISSIPATION 100mW TYPICAL 

• HIGH-SPEED COUNT FREQUENCY 30 MHz TYPICAL 

• FULLY SYNCHRONOUS OPERATION 

• FULL CARRY LOOKAHEAD FOR EASY CASCADING 

• SINGLE UP/DOWN CONTROL INPUT 

• POSITIVE EDGE-TRIGGER OPERATION 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

LOADING (Note a) 



• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 




HIGH 


LOW 


CEP 


Count Enable Parallel (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


CET 


Count Enable Trickle (Active LOW) Input 


1.0 U.L. 


0.5 U.L. 


CP 


Clock Pulse (Active positive going edge) Input 


0.5 U.L 


0.25 U.L. 


PE 


Parallel Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


U/D 


Up-Down Count Control Input 


0.5 U.L. 


0.25 U.L. 


P0-P3 


Parallel Data Inputs 


0.5 U.L. 


0.25 U.L. 


Q0-Q3 


Flip-Flop Outputs 


10 U.L. 


5 (2.5) U.L. 


TC 


Terminal Count (Active LOW) Output 


10 U.L. 


5 (2.5) U.L 


NOTES: 









a. 1 TTL Unit Load (U.L.) = 40/xA HIGH/1.6 mA LOW. 

b. The Output LOW drive (actor is 2.5 U.L. for Military (XM) and 5 U.L. tor Commercial (XC) 
Temperature Ranges. 

STATE DIAGRAMS 



FS4LS/74LS168 
UP/DOWN DECADE COUNTER 



F54LS/74LS169 





54LS/74LS168 

UP: TC = Qjj • Qj • (U/D)_ 
DOWN: TC = Q • Qt • Q 2 • Q 3 • (U/D) 



-Count Up 

-Count Down 



54LS/74LS169 

UP: TC = Q • 0- 
DOWN: TC 



Qg-Qj-fU/D) 
Q . Q, . Q 2 . Q 3 . (U/D) 



LOGIC SYMBOL 



9 3 4 5 

JIM 





PE P„ P 


, P 2 


P 3 




U/D 






7—0 


CEP 












TC 


10 — O 


CET 






2 


CP 








O-0 


, o 2 


°3 



14 13 12 11 



V cc = Pin 16 
GND - Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



U/D 
CP 
Po 

Pi 
p 2 
p 3 

CEP 
GND 



Vcc 

TC 

Qo 

m 

Q 2 
03 
CET 
PE 



3" 

J. 5 

□ 14 
J, 3 
J, 2 

J" 

□ 10 
3» 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as th 
Dual In-Line Package. 
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clock and remain valid for the recommended hold time thereafter. 

The parallel load operation takes precedence over the other operations, as indicated in the Mode Select Table. 
When PE is LOW, the dat a on th e P -P 3 inputs enters the flip-flops on the next rising edge of the Clock. In order 
for counting to occur, both CEP and CET must be LOW and PE must be HIGH. The U/D input then determines 
the direction of counting. 

The Terminal Count (TC) output is normally HIGH and goes LOW, provided that ClT is LOW, when a counter 
reaches zero in the COUNT DOWN mode or reaches 1 5 (9 for the 54LS/74LS1 68) in the COUNT UP mode. The 
TC output state is not a function of the Count Enable Parallel (CEP) input level. The TC output of the 
54LS/74LS1 68 decade counter can also be LOW in the illegal states 1 1 , 1 3 and 1 5, which can occur when power 
is turned on or via parallel loading. If anjllegal state occurs, the 54LS/74LS168 will return to the legitimate 
sequence within two counts. Since the TC signal is derived by decoding the flip-flop states, there exists the 
possibility of decoding spikes on TC. For this reason the use of TC as a clock signal is not recommended. 



MODE SELECT TABLE 



PE 


CEP 


CET 


U/D 


Action on Rising Clock Edge 


L 


X 


X 


X 


Load (Pn-»-Qn) 


H 


L 


L 


H 


Count Up (increment) 


H 


L 


L 


L 


Count Down (decrement) 


H 


H 


X 


X 


No Change (Hold) 


H 


X 


H 


X 


No Change (Hold) 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

*lnput Voltage (dc) -0.5 V to +15 V 

* Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS168/54LS169XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS168/74LS169XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X - package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



O VRd DAI 


PARAMETER 


LIMITS 


1 IMITC 
UNI 1 


tcct pnMniTinN^ 


MIN 


TYP 


MAX 


V,h 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l IN = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.5 




V 


V cc = MIN, l 0H ?= -400 

Vin = V| H or VIL Pe r Truth Table 


XC 


2.7 


3.5 




Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Iql = 4.0 mA 


V CC = MIN,V IN = V IH 
orV, L per Truth Table 


XC 




0.35 


0.5 


Iql = 8.0 mA 


Iih 


Input HIGH Current 
U/D CP, PE CEP, P -P 
CET 






20 
40 


IJ.A 


V CC = MAX, V, N = 2.7 V 


U/D, CP, PE, CEP, P -P 3 
CET 






0.4 
0.2 


mA 


V cc = MAX, V| N = 10 V 


l|L 


Input LOW Current 
U/D, CP, PE, CEP, P0-P3 
CET 






-0.4 
-0.8 


mA 


V CC = MAX, V| N = 0.4 V 


!0S 


Output Short Circuit Current 
(Note 5) 


-20 




-100 


mA 


V cc = MAX, V 0UT = V 


!CC 


Power Supply Current 





20 


34 




mA 


V CC = MAX 





NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing. Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS : T A = 25°C, V cc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


*PLH 
>PHL 


CP to Q 




15 
15 


20 
20 


ns 


Fig. 1 




tpLH 
•PHL 


CPtoTC 




22 
22 


30 
30 


ns 


Fig. 3 




*PLH 
'PHL 


CET to TC 




10 
15 


15 
20 


ns 


Fig. 2 


C L = 15 pF 


'PLH 
•PHL 


U/DtoTC 




20 
20 


25 
25 


ns 


Fig. 6 




'max 


Maximum Clock Frequency 




25 


32 


MHz 


Fig. 1 





5-133 



FAIRCHILD • F54LS/74LS168 • F54LS/74LS169 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


1,0-) 

t s (H) 


Set-up LOW, Data to CP 
Set-up HIGH, Data to CP 


15 
15 


12 
12 




ns 


Fig. 4 




th(L) 
th(H) 


Hold LOW Data to CP 
Hold HIGH, Data to CP 


5.0 
5.0 








ns 


Fig. 4 




t s (L) 
t s (H) 


Set-up LOW, PE to CP 
Set-up HIGH, PE to CP 


15 
15 


12 
12 




ns 


Fig. 5 




wu 

th(H) 


Hold LOW, PE to CP 
Hold HIGH, PE to CP 


5.0 
5.0 








ns 


Fig. 5 




ML) 
t s (H) 


Set-up LOW, CET or CEP to CP 
Set-up HIGH, CET or CEP to CP 


15 
15 


12 
12 




ns 


Fig. 5 


V cc = 5.0 V 


th(U 
th(H) 


Hold LOW, CET or CEP to CP 
Set-up HIGH, CET or CEP to CP 


15 
15 


12 
12 




ns 


Fig. 5 




km 

th(H) 


Set-up LOW, U/D to CP 
Set-up HIGH, U/D to CP 


25 
25 


20 
20 




ns 


Fig. 6 




th(L) 
th(H) 


Hold LOW, U/D to CP 
Hold HIGH, U/D to CP 






-4.0 
-4.0 




ns 


Fig. 6 




t w CP(L) 
twCP(H) 


Clock Pulse Width LOW 
Clock Pulse Width HIGH 


20 
10 


18 

5.0 




ns 


Fig. 1 





DEFINITION OF TERMS: 

SET-UP TIME (t s ) - is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

AC WAVEFORMS 



CLOCK TO OUTPUT DELAYS, 
COUNT FREQUENCY, AND CLOCK PULSE WIDTH. 



l PHL 
1.3 V 



l PLH- 



Fig. 1 



CLOCK TO TERMINAL DELAYS 



I—— 'PLH ■— <PHL 



COUNT ENABLE TRICKLE INPUT 
TO TERMINAL COUNT OUTPUT DELAYS 



I 



\ 



Fig. 2 



SET-UP TIME (t s ) AND HOLD (t h ) 
FOR PARALLEL DATA INPUTS. 

mm I* * I 



Fig. 3 



Fig. 4 
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t 5 (LI— |— — 

4 



£ 




Set-up time (t s ) and hold time (t n ) 
for count enable (CEP) and (CET), 



and up-down (U/D) control inputs. 



y \..J \ 



The shaded areas indicate when t 
input is permitted to change for 



Fig. 5 



u/D -X-1.3V 



IPLH- 



Up-Down input to 

Terminal Count Output Delays 



Fig. 6 
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F54LS/74LS170 

4X4 REGISTER FILE 
(WITH OPEN COLLECTOR OUTPUTS) 



DESCRIPTION— The 54LS/74LS170 contains 16 high-speed, low-power transparent 
D-type latches arranged as four words of four bits each, to function as a 4X4 register file. 
Separate read and write inputs, both address and enable, allow simultaneous read and 
write operation. 

Open collector outputs make it possible to connect up to 128 outputs in a wired-AND 
configuration to increase the word capacity up to 512 words. Any number of these devices 
can be operated in parallel to generate an n-bit length. 

The 54LS/74LS670 provides a similarfunction to this device but it features 3-state outputs. 



SIMULTANEOUS READ/WRITE OPERATION 
EXPANDABLE TO 512 WORDS OF n-BITS 
TYPICAL ACCESS TIME OF 20 ns 

LOW LEAKAGE OPEN-COLLECTOR OUTPUTS FOR EXPANSION 
TYPICAL POWER DISSIPATION OF 125 mW 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY TTL COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


D!-D 4 


Data Inputs 


0.5 U.L. 


0.25 U.L. 


w A , w B 


Write Address Inputs 


0.5 U.L. 


0.25 U.L. 


E W 


Write Enable (Active LOW) Input 


1.0 U.L. 


0.5 U.L. 




Read Address Inputs 


0.5 U.L. 


0.25 U.L. 




Read Enable (Active LOW) Input 


1.0 U.L. 


0.5 U.L. 


0,-04 


Outputs (Note b) 


Open Collector 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 M A HIGH/1.6 mA LOW 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5.0 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive must be supplied by an external resistor to Vpc- 



LOGIC SYMBOL 



A I I I I 



14 


W A EW 


D, D 2 D 3 


D 4 


13 


W B 






5 


"A 






4 




Q 2 O.3 


4 



rm 

11 10 9 7 6 



Vqc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 







V CC 


□ 


16 






0, 


J 


15 




°, 


"A 


1 


14 


<\z 


«B 


* 


J 


13 


= c 


Ra 


E w 


3 


12 


• c 




Sr 




11 




% 


°, 




10 


an 


GND 


o 2 




g 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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E w 



© 



© 



© 



1 



G D 



I 



G D 



a 



t 



°A D 3 D 2 D l 

f f f Jf 



7t> 



I© 



s 



G D 



I 

G 

C 

1 

3 



G D 



5 



G D 



s 



G O 



i 

G 

Q 

s 



G D 



s 



G 

C 

I 



G D 



°4 




O = Pin Numbers 
V CC = Pin 16 
GND = Pin 8 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Pi" Potential to Ground Pin 
'Input Voltage (dc) 
'Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 

Output Current (dc) (Output LOW) 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°Cto+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS170XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS170XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V| L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


'oh 


Output HIGH Current 






20 




V 0H = 5.5 V, V CC = MIN 

V IN = V IH or V IL Der Truth Table 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4.0 m A 


V CC = MIN. V|N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'IH 


Input HIGH Current 
Any D, R, or W 
E R or E W 






20 
40 


U A 


V CC = MAX, V, N = 2.7 V 


Any D, R, or W 
E R or E w 






0.1 
0.2 


mA 


V CC =MAX, V, N = 10V 


k 


Input LOW Current 
Any D, R or W 
E R or E w 






-0.4 
-0.8 


mA 


V cc = MAX, V| N = 0.4 V 


'cc 


Power Supply Current 
(Note 5) 




25 


40 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vqq = 5.0 V, T^ = 25°C, and maximum loading. 

5. Iqq is measured under the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all address inputs are 
grounded, and all outputs are open. 
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AC CHARACTERISTICS. T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
>PHL 


Propagation Delay, Negative- 
Going Ep to Q Outputs 






30 
30 


ns 


Fig. 1 




*PLH 
l PHL 


Propagation Delay, R A or R B 
to Q Outputs 






40 
40 


ns 


Fig. 2 


Vcc = 5 v 
C L = 15 pF 


l PLH 
l PHL 


Propagation Delay, Negative- 
Going E w to Q Outputs 






45 
40 


ns 


Fig. 1 


R L = 2kn 


l PLH 
'PHL 


Propagation Delay, Data Inputs 
to Q Outputs 






45 
35 


ns 


Fig. 1 




AC SET-UP REQUIREMENTS: T A = 25°C 












SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t w 


Pulse Width (LOW) for E w 


25 






ns 






«s D 

(Note 6) 


Set-Up Time, Data Inputs with 
Respect to Positive-Going Eyy 


10 






ns 






<h° 


Hold Time, Data Inputs with 
Respect to Positive-Going Eyy 


15 






ns 


V CC = 5 V 


t s w 

(Note 8) 


Set-Up Time, Write Select Inputs 
W^ and W B with Respect to Negative- 
Going E w 


15 






ns 






t h W 


Hold Time, Write Select Inputs 
W A and W B with Respect to Positive- 
Going E w 


5 






ns 


Fig. 3 





NOTES: 

6. The Data to Enable Set-up Time is defined as the time required for the logic level to be present at the Data input prior to the enable 
transition from LOW-to-HIGH in order for the latch to recognize and store the new data. 

7. The Hold Time (thl is defined as the minimum time following the enable transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recognition. 

8. The Address to Enable Set-up Time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the 
correct latch is addressed and the other latches are not affected. 

9. The shaded areas indicate when the inputs are permitted to change for predictable output performance. 
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4-BIT D-TYPE REGISTER 
WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS173 is a high-speed 4-Bit Register featuring 3-state 
outputs for use in bus-organized systems. The clock is fully edge-triggered allowing 
either a load from the D inputsora hold (retain register contents) depending on_the state 
of the input Enable lines (IE1, TE 2 ). A HIGH on either Output Enable line (OE1, OE 2 ) brings 
the output to a high impedence state without affecting the actual register contents. A 
HIGH on the Master Reset (MR) mput_resets the Register regard_less_of the state of the 
Clock (CP), the Output Enable (OE1, OE 2 ) or the Input Enable (IE1, IE 2 ) lines. 

• FULLY EDGE-TRIGGERED 

• 3-STATE OUTPUTS 

• GATED INPUT AND OUTPUT ENABLES 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATABLE 



PIN NAMES 




LOADING (Note a) 


HIGH 


LOW 


Do — D 3 


Data Inputs 


0.5 U.L. 


0.25 U.L. 


TEi,TE 2 


Input Enable (Active LOW) 


0.5 U.L. 


0.25 U.L. 


0E1, OE 2 


Output Enable (Active LOW) Inputs 


0.5 U.L. 


0.25 U.L. 


CP 


Clock Pulse (Active HIGH Going Edge) 


0.5 U.L. 


0.25 U.L. 




Input 






MR 


Master Reset Input (Active HIGH) 


0.5 U.L. 


0.25 U.L. 


Oo — O3 


Outputs (Note b) 


65(25) U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Temperature 
Ranges. 



LOGIC DIAGRAM 



© 



® 




© 




© 





© 



Oo© 



7 



o,© 



7" 



°2© 



0© 



Vcc = Pin 16 

GND = Pin 8 

O = Pin Numbers 



LOGIC SYMBOL 



I 10 14 13 12 11 



jSl 



IE Do Di D2 Do 



MR Oo Oi Oo O3 



15 3 4 5 6 



Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



c 


OE1 


Vcc 


J16 


c 


ol 2 


MR 






Oo 


Do 


J, 4 




Oi 


D1 


J13 




O! 


D 2 


J12 




Oo 


Da 


□ " 


c 


CP 


IE 2 


□ 10 


•c 


GND 


IB 





NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 
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above which the useful life may be impaired I 

-65°Cto+150°C 



ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Temperature i Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
'Input Voltage (dc) 
"Input Current (do 

Voltage Applied to Outputs (Output HIGH i 
Output Current fdc) (Output LOW) 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 



-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 Vto+10V 
+50 mA 



PART NUMBERS 


SUPPLY VOLTAGE IVcol 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS173 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS173 


4.75 V 


5.0 V 


5.25V 


0°Cto+70°C 



X = package t 
Section for pa 



5 available on this product. 
TRUTH TABLE 



MR 


CP 


IE, 


Hz 


Dn 


Qn 


H 


X 


X 


X 


X 


L 


L 


L 


X 


X 


X 


Q„ 


L 


r 


H 


X 


X 


Q„ 


L 


j- 


X 


H 


X 


Q„ 


L 


s 


L 


L 


L 


L 


L 


s 


L 


L 


H 


H 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



When either 0~E~i or OE2 are HIGH, the output is in the off state 
(High Impedencei; however this does not affect the contents or 
sequential operation of the register. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE unless otherwise specified 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS I Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


VlL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 








0.8 


Vcd 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN. li N = -18mA 


Voh 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


Ioh = -1.0 mA 


Vcc = MIN. Vin = Vih or 
Vil per Truth Table 


XC 


2.4 


3.1 




V 


Ioh = -2.6 mA 


Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


Iol = 4.0 mA 


Vcc = MIN, Vin = Vih or 
Vil per Truth Table 


XC 




0.35 


0.5 


V 


Iol = 8.0 mA 


IOZH 


Output Off Current HIGH 






20 


MA 


Vcc = MAX. Vout = 2.7 V. Ve = 2.0 V 


IOZL 


Output Off Current LOW 






-20 


M A 


Vcc = MAX, Vout = 0.4 V. VI = 2.0 V 


llH 


Input HIGH Current 

■ 




1.0 


20 


mA 


Vcc = MAX, Vin = 2.7 V 




0.1 


mA 


Vcc = MAX, Vin = 10 V 


IlL 


Input LOW Current 






-0.4 


mA 


Vcc = MAX, Vin = 0.4 V 


Isc 


Output Short Circuit 
Current i Note 5 i 


-20 




-100 


mA 


Vcc = MAX, Vout = V 


Ice 


Power Supply Current 






28 


mA 


Vcc = MAX 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing. Mountain View. California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V,Ta = 25° C. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


fMAX 


Maximum Input Clock Frequency 


30 


45 




MHz 


Fig. 1 


Vcc - 5.0 V 
Cl - 15 pF 


tPLH 
tPHL 


Propagation Delay, 
CP To Output 




26 
17 


40 

25 


ns 


Fig. 1 


tPHL 


Propagation Delay, MR To Output 




17 


25 


ns 


Fig. 2 


tPZH 


Output Enable Time to HIGH Level 




13 


20 


ns 


Figs. 4, 5 


C L = 15 pF 


tpzu 


Output Enable Time to LOW Level 




13 


20 


ns 


Figs. 3, 5 


Rl = 2 kn 


tPLZ 


Output Disable Time from LOW Level 




11 


16 


ns 


Figs. 3, 5 


Cl = 5 pF 


tpHZ 


Output Disable Time from HIGH Level 




11 


16 


ns 


Figs. 4, 5 


Ru = 2kn 



AC SET-UP REQUIREMENTS: Ta = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tw(CP) 


Clock Pulse Width 


17 


11 




ns 


Fig. 1 




ts(Data) 


Set-up Time, Data to Clock 


10 


7 




ns 


Fig. 1 




th(Data) 


Hold Time, Data to Clock 


10 


7 




ns 


Vcc = 5.0 V 


Mil) 


Set-up Time, IE Control to Clock 


17 


11 




ns 


Fig. 1 


C = 15pF 


WIE) 


Hold Time, TE Control to Clock 


2 







ns 




twlMR 


Master Reset Pulse Width 


17 


11 




ns 


Fig. 2 




WMR) 


Recovery Time, Master Reset to Clock 


15 


10 




ns 





AC WAVEFORMS 




Fig.1 



f 



|— tPHL— ~| 



f 



Fig. 2 




Fig. 3 



/ E J r- 1.3V _t-1.3V 

> a ' 



c~^ 1 

-A L . 5 



• Vo„ 
■ 1.3 V 



Fig. 4 
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AC LOAD CIRCUIT 



TO OUTPUT 
UNDER TEST 




SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


tpZH 


Open 


Closed 


tpZL 


Closed 


Open 


tPLZ 


Closed 


Closed 


tPHZ 


Closed 


Closed 



Fig. 5 
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HEX D FLIP-FLOP 



DESCRIPTION— The 54LS/74LS174 is a MSI high-speed Hex D Flip-Flop. The device is 
used primarily as a 6-bit edge-triggered storage register. The information on the D inputs 
is transferred to storage during the LOW-to-HIGH clock transition. The device has a 
Master Reset to simultaneously clear all flip-flops. It is fabricated with the Schottky barrier 
diode process for high speed and is completely compatible with all Fairchild TTL families. 



EDGE-TRIGGERED D-TYPE INPUTS 
BUFFERED-POSITIVE EDGE-TRIGGERED CLOCK 
ASYNCHRONOUS COMMON RESET 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERNATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 



LOADING (Note a) 



PIN NAMES 

D -D 5 
CP 
MR 

Q0-Q5 
NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 U-A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



HIGH 


LOW 


Data Inputs 


0.5 U.L. 


0.25 U.L. 


Clock (Active HIGH Going Edge) Input 


0.5 U.L. 


0.25 U.L. 


Master Reset (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 



LOGIC DIAGRAM 



CP u 5 

® ® 



V cc = Pin 16 
GND = Pin 8 
O = Pin Numbers 



LOGIC SYMBOL 



3 4 6 11 13 14 



D D l °2 °3 D 4 D 5 
CP 



Q Q 7 Q 2 Q 3 Q 4 5 



2 5 7 10 12 15 



Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION — This device consists of six edge-triggered D flip-flops with individual D inputs and Q 
outputs. The Clock (CP) and Master Reset (MR) are common to all flip-flops. 

Each D input's state is transfered to the corresponding flip-flop's output following the LOW-to-HIGH Clock (CP) transition. 

A LOW input to the Master Reset (MR) will force all outputs LOW independent of Clock or Data inputs. The device useful for 
applications where the true output only is required and the Clock and Master Reset are common to all storage elements. 



TRUTH TABLE 



Inputs (t=n,MR = H| 


Outputs (t = n+1) Note 1 


D 


Q 


H 


H 


L 


L 



Note 1 : t = n + 1 indicates conditions after next clock. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 
'Input Voltage <dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65 C to +150 C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS174XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS174XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for AM Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN, l| N = -18mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN. I 0H = -400 fiA 


XC 


2.7 


3 4 




V, N = V, H or V 


IL per Truth Table 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN. V|N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'lH 


Input HIGH Current 






20 


(lA 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


'IL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'sc 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V OUT =0V 


'cc 


Power Supply Current 

I 


1 


1^_J 


26 


mA 




V CC = MAX 
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NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vqq = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay, Clock to Output 




12 
15 


20 
22 


ns 


Fig. 1 


'PHL 


Propagation Delay, MR to Output 




20 


28 


ns 


Fig. 2 


'max 


Maximum Input Clock Frequency 


30 


45 




MHz 


Fig. 1 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t W CP 


Minimum Clock Pulse Width 


15 


10 




ns 


Fig. 1 


•s 


Set-up Time, Data to Clock (HIGH or LOW) 


10 






ns 


Fig. 1 


'h 


Hold Time, Data to Clock (HIGH or LOW) 









ns 


Fig. 1 


'rec 


Recovery Time for MR 


12 


8.0 




ns 


Fig. 2 


t w MR 


Minimum MR Pulse Width 


12 


8.0 




ns 


Fig. 2 



AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, MASTER RESET TO OUTPUT DELAY, 

CLOCK PULSE WIDTH, FREQUENCY, MASTER RESET PULSE WIDTH, 

SET-UP AND HOLD TIMES DATA TO CLOCK AND MASTER RESET RECOVERY TIME 




I- -I 



1 



*The shaded areas indicate when the input is permitted to change 
for predictable output performance. 



Fig. 1 



Fig. 2 



DEFINITIONS OF TERMS: 

SET-UP TIME (t s ) - is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (tp,) - is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t rec ) - is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the Q outputs. 
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QUAD D FLIP-FLOP 



DESCRIPTION— The 54LS/74LS175 is a MSI high-speed Quad D Flip-Flop. The device is 
useful for general flip-flop requirements where clock and clear inputs are common. The 
information on the D inputs is stored during the LOW-to-HIGH clock transition. Both true 
and complemented outputs of each flip-flop are provided. A Master Reset input resets all 
flip-flops, independent of the Clock or D inputs, when LOW. 

It is fabricated with the Schottky barrier diode process for high speed and is completely 
compatible with all Fairchild TTL families. 



EDGE-TRIGGERED D-TYPE INPUTS 

BUFFER ED-POSITIVE EDGE-TRIGGERED CLOCK 

ASYNCHRONOUS COMMON RESET 

TRUE AND COMPLEMENT OUTPUT 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 

D -D 3 

EL 
MR 

Q0-Q3 
Qo- Q 3 



LOADING (Note a) 



HIGH 



Data Inputs 

Clock (Active HIGH Going Edge) Input 
Master Reset (Active LOW) Input 
True Outputs (Note b) 
Complemented Outputs (Note b) 



0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 



LOW 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW 

b. The Output LOW drive factor is 2.5 U.L. for 
Temperature Ranges. 





0.25 U.L. 

0.25 U.L. 

0.25 U.L. 
5(2.5) U.L. 
5(2.5) U.L. 



5 U.L. for Commercial (XC) 



LOGIC DIAGRAM 

MR CP D 3 

IO © @ 



Y 



© 



V CC = Pin 16 
GND = Pin 8 
O = Pin Numbers 



© 



© 



© 



© 



§2 ^2 



© 



© 



© 



© 



© 



5q Qq 



© 



LOGIC SYMBOL 



5 12 13 




rnrnr 

3 2 6 7 It 10 14 15 



V CC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION — This device consists of four edge-triggered D flip-flops with individual D inputs and Q and 
Q" outputs. The Clock and Master Reset are common. The fourflip-flops will store the state of their individual D inputson the 
LOW-to-HIGH Clock (CP) transition, causing individual Q and Q"outputs to follow. A LOW input on the Master Reset i MR ) will 
force all Q outputs LOW and 0' outputs HIGH independent of Clock or Data inputs. 

The device is useful for general logic applications where a common Master Reset and Clock are acceptable. 



TRUTH TABLE 



Inputs It = n, MR = HI 


Outputs (t = n+1) Note 1 


D 


Q 5 


L 
H 


L H 
H L 



Note 1: t = n + 1 indicates conditions after next clock. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 
*lnput Voltage (dc) 
'Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65 C to +150 C 
-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS175XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS175XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Ratpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 jiA 


XC 


2.7 


3.4 




V IN = V, H or V 


IL per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l |_ = 8.0 mA 


'IH 


Input HIGH Current 






20 


MA 


V CC = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


'IL 


Input LOW Current 






-0.36 


mA 


V cc = MAX, V| N = 0.4 V 


'sc 


' Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V OUT =0V 


'cc 


Power Supply Current 




11 


18 


mA 


V CC = MAX 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIM 
Ml IN 


TVD 


MAY 


Vih 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


% 


Input LOW Voltage 


XM 






7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


Vec = MIN . 'OH = -400 M 
V IN = V IH or VIL P er Trutn TaDle 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Iql = 4.0 mA 


V CC = MIN. V IN = V IH 
or V|l per Truth Table 


XC 




0.35 


0.5 


I l = 8.0 mA 


>IH 


Input HIGH Current 
D 
E 






20 
40 


nA 


V cc = MAX, V, N = 2.7 V 


Input HIGH Current at MAX 
Input Voltage 
D 
E 






0.1 

0.2 


mA 


V cc = MAX, V| N = 10 V 


I, L 


Input LOW Current 
D 






-0.4 
-0.8 


mA 


V C c = MAX . V| N = 0.4 V 


IfJS 


Output Short Circuit Current 
(Note 4) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


ice 


Power Supply Current 








mA 


V cc = MAX 



AC WAVEFORMS 

MASTER RESET TO OUTPUT DELAY, CLOCK TO OUTPUT DELAYS, 

MASTER RESET PULSE WIDTH, CLOCK PULSE WIDTH, FREQUENCY, 

AND MASTER RESET RECOVERY TIME SET-UP AND HOLD TIMES DATA TO CLOCK 




*The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

Fig. 1 Fig. 2 



DEFINITIONS OF TERMS: 

SET-UP TIME (t s ) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (t n ) - is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t rec ) — is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the Q outputs. 
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F54LS/74LS181 

4-BIT ARITHMETIC LOGIC UNIT 




LOADING (Note a) 



DESCRIPTION — The 54LS/74LS181 is a 4-bit Arithmetic Logic Unit (ALU) which can 
perform all the possible 16 logic, operations on two variables and a variety of arithmetic 
operations. 

• PROVIDES 16 ARITHMETIC OPERATIONS 

ADD, SUBTRACT, COMPARE, DOUBLE, PLUS 
TWELVE OTHER ARITHMETIC OPERATIONS 
. PROVIDES ALL 16 LOGIC OPERATIONS OF TWO 
VARIABLES 

EXCLUSIVE-OR, COMPARE, AND, NAND, OR, 
NOR, PLUS TEN OTHER LOGIC OPERATIONS 

• FULL LOOKAHEAD FOR HIGH-SPEE 
OPERATION ON LONG WORDS 

. INPUT CLAMP DIODES 
PIN NAMES 

A -A 3 , B -B 3 Operand (Active LOW) Inputs 
Sq— S3 Function — Select Inputs 

M Mode Control Input 

C n Carry Input 

F0.-P3 Function (Active LOW) Outputs 

A = B Comparator Output 

G Carry Generate (Active LOW) Output 

P Carry Propagate (Active LOW) Output 

C n+4 Carry Output 

NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 ,uA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial ;XC 
Temperature Ranges. 



HIGH 


LOW 


1.5 U.L 


0.75 U.L. 


2.0 U.L. 


1.0 U.L. 


0.5 U.L. 


0.25 U.L. 


2.5 U.L. 


1.25 U.L. 


10 U.L. 


5 (2.5) U.L. 


Open Collector 


5 (2.5) U.L. 


10 U.L. 


10 U.L. 


10 U.L. 


5 U.L. 


10 U.L. 


5(2.5) U.L. 



LOGIC DIAGRAM 




V CC = Pin 24 
GND = Pin 12 
0= Pin 

Numbers 



LOGIC SYMBOL 



23 22 21 20 19 18 

u u u u 





A B A, 6, A 2 B 2 


A3 B 3 


C,-, 




C n +4 


M 




A = B 


so 




G 


Si 






52 




P 


S3 


F0 "=1 F 3 


F3 



t t T t 



V CC = Pin 24 
GND =Pin 12 



CONNECTION DIAGRAMS 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 
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FUNCTIONAL DESCRIPTION — The 54LS/74LS181 is a 4-bit high-speed parallel Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select Inputs (So ... S3) and the Mode Control Input (M), it can perform all the 16 possible logic operations or 
16 different arithmetic operations on active HIGH or active LOW operands. The Function Table lists these operations. 

When the Mode Control Input (M) is HIGH, all internal carries are inhibited and the device performs logic operations on the 
individual bits as listed. When the Mode Control Input is LOW, the carries are enabled and the device performs arithmetic 
operations on the two 4-bit words. The device incorporates full internal carry lookahead and provides for either ripple carry 
between devices using the C n +4 output, or for carry lookahead between packages using the signals P (Carry Propagate) and G 
(Carry Generate i.~P~and (Tare not affected by carry in. When speed requirements are not stringent, it can be used in a simple 
ripple carry mode by connecting the Carry Output (Cn+4) signal to the Carry Input (Cn) of the next unit. For high speed 
operation the device is used in conjunction with the 9342 or 93S42 carry lookahead circuit. One carry lookahead package is 
required for each group of four 54LS/74LS1 81 devices. Carry lookahead can be provided at various levels and offers high 
speed capability over extremely long word lengths. 

The A = B output from the device goes HIGH when all fourToutputs are HIGH and can be used to indicate logic equivalence 
over four bits when the unit is in the subtract mode. The A = B output is open collector and can be wired-AND with other 
A = B outputs to give a comparison for more than four bits. The A = B signal can also be used with the C n +4 signal to indicate 
A > B and A < B. 

The Function Table lists the arithmetic operations that are performed without a carry in. An incoming carry adds a one to each 
operation. Thus, select code LHHL generates A minus B minus 1 (2s complement notation) without a carry in and generates A 
minus B when a carry is applied. Because subtraction is actually performed by complementary addition (1s complement), a 
carry out means borrow; thus a carry is generated when there is no underflow and no carry is generated when there 
is underflow. 

As indicated, this device can be used with either active LOW inputs producing active LOW outputs or with active HIGH 
inputs producing active HIGH outputs. For either case the table lists the operations that are performed to the operands labeled 
inside the logic symbol. 



FUNCTION TABLE 



LOGIC SYMBOLS 



MODE SELECT 


ACTIVE LOW INPUTS 


ACTIVE HIGH INPUTS 




NPUTS 


8, 


OUTPUTS 




& OUTPUTS 










LOGIC 


ARITHMETIC" * 


LOGIC 


ARITHMETIC* ' 


S3 


s 2 


Si 


So 


(M = H) 


(M = L) (C n = LI 


(M = H) 


(M = L) (C n = H) 


L 


L 


L 


L 


A 


A minus 1 


A 


A 


L 


L 


L 


H 


AB 


AB m inus 1 


A + B 


A + B 


L 


L 


H 


L 


A + B 


AB minus 1 


AB 


A + TT 


L 


L 


H 


H 


Logical 1 


minus 1 


Logical 


minus 1 


L 


H 


L 


L 


A + B 


A plus (A + B~) 


AB 


A plus A"B 


L 


H 


L 


H 


B 


AB plus (A + ~B) 


B~ 


(A + B) plus AlT 


L 


H 


H 


L 


A 3 


A minus B minus 1 


A © B 


A minus B minus 1 


L 


H 


H 


H 


A + B 


A + B 


AB 


AB minus 1 


H 


L 


L 


L 


AB 


A plus (A + B) 


A~ + B 


A plus AB 


H 


L 


L 


H 


A © B 


A plus B 


A © B 


A plus B 


H 


L 


H 


L 


B 


A"B plus (A + B) 


B 


(A + "§") plus AB 


H 


L 


H 


H 


A + B 


A + B 


AB 


AB minus 1 


H 


H 


L 


L 


Logical 


A plus A" 


Logical 


1 A plus A* 


H 


H 


L 


H 


AB" 


AB plus A 


A +TT 


(A + B) plus A 


H 


H 


H 


L 


AB 


AB~plus A 


A + B 


(A + "B) plus A 


H 


H 


H 


H 


A 


A 


A 


A minus 1 



L = LOW Voltage Level 

H = HIGH Voltage Level 

•Each bit is shifted to the next more significant position 
• 'Arithmetic operations expressed in 2s complement notation 



ACTIVE LOW OPERANDS 

2 1 23 22 21 20 19 IB 

n n u u 



Aq B A] B i A 2 B 2 A 3 B 3 



54LS/74LS181 
Sq 4 BIT ARITHMETIC G 
s . LOGIC UNIT 



? I ? ? 



ACTIVE HIGH OPERANDS 



2 1 23 22 21 20 19 IB 



_L1 



A B A, b, a 2 b 2 a 3 b 3 

C n C n+ 4 
M A - B 

54LS/74LS181 
s 4 BIT ARITHMETIC G 
S] LOGIC UNIT 

S3 f=0 Fl <=2 F3 



i i r 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vqc Pin Potential to Ground Pin 
"Input Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 



-65 C to +150 C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



PART NUMBERS 

1 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS181XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS181XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70" C 



' package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V IH 


input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN. l (N = -18mA 


v OH 


Output HIGH Voltage 
Any Output except A=B 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 fiA 
V IN = V IH or V IL P er Trutrl Table 


XC 


2.7 


3.4 




'oh 


Output HIGH Current 
A=B Output Only 






100 


MA 


V cc = MIN, V 0H = 5.5 V 


v OL 


Output LOW Voltage 
Except G and P 


XM.XC 




0.25 


0.4 


V 


l 0L = 4.0 mA 


V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


Output LOW Voltage 
Output G 




0.47 


0.7 


v 


'OL =16 mA 


Output LOW Voltage 
Output P 


XM 




0.35 


0.6 


V 


'OL = 8 mA 


XC 




0.35 


0.7 


'|H 


Input HIGH Current 
Mode Input 
A and B Inputs 
S Inputs 
Carry Inputs 






20 
60 
80 
100 


UA 


V CC = MAX, V |N = 2.7 V 


Mode Input 
A and B Inputs 
S Inputs 
Carry Inputs 






0.1 
0.3 
0.4 
0.5 


mA 


V cc = MAX, V, N = 10 V 


'|L 


Input LOW Current 
Mode Input 
A and B Inputs 
S Inputs 
Carry Inputs 






-0.36 
-1.08 
-1.44 

-2.0 


mA 


V CC = MAX, V |N = 0.4 V 


'os 


Current (Note 5) 


-20 




-100 


mA 


V CC =MAX,V OUT = OV 


'cc 


Power Supply Current 
Condition A (Note 6) 


XM 




20 


32 


mA 


V cc = MAX 


XC 




20 


34 


Power Supply Current 
Condition B |Note 6) 


XM 




21 


35 


XC 




21 


37 
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NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vrjc = 5.0 v * 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 

6. With outputs open. Ice •* measured for the following conditions: 

A. SO through S3, M, and A inputs are at 4.5 V, all other inputs are grounded. 

B. SO through S3 and M are at 4.5 V, all other inputs are grounded. 



AC CHARACTERISTICS: T A = 25°C, V CC = 5.0 V, Pin 12 = GND 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


CONDITIONS 


TYP 


MAX 


l PLH 
l PHL 


Propagation Delay, 
<C n to C n+4 ) 




27 
20 


ns 


M = V, (Sum or Diff Mode) 
See Fig. 4 and Tables I and II 


'PLH 
*PHL 


(C n to F Outputs) 




26 
20 


ns 


M = V, (Sum Mode) 
See Fig. 4 and Table I 


'PLH 
'PHL 


(A or B Inputs to G Output) 




29 
23 


ns 


M = S, = S 2 = V, S = S 3 = 4.5 V 
(Sum Mode) See Fig. 4 and Table I 


l PLH 
*PHL 


(A or B Inputs to G Output) 




32 
26 


ns 


M = S = S 3 = V, St = S 2 = 4.5 V 
(Diff Mode) See Fig. 5 and Table II 


*PLH 
'PHL 


(A or B Inputs to P Output) 




30 
30 


ns 


M = S, = S 2 = V, S = S 3 = 4.5 V 
(Sum Mode) See Fig. 4 and Table I 


*PLH 
'PHL 


(A or B Inputs to P Output) 




30 
33 


ns 


M = S = S 3 = V, S, = S 2 = 4.5 V 
(Diff Mode) See Fig. 5 and Table II 


l PLH 
'PHL 


(A or B Inputs to any F Output) 




32 
20 


ns 


M = S-j = S 2 = V, Sq = S 3 = 4.5 V 
(Sum Mode) See Fig. 4 and Table I 


l PLH 
l PHL 


(A or B Inputs to any F Output) 




32 
23 


ns 


M = S = S 3 = V, Si = S 2 = 4.5 V 
(Diff Mode) See Fig. 5 and Table II 


«PLH 
'PHL 


(A or B Inputs to F Outputs) 




33 
29 


ns 


M = 4.5 V (Logic Mode) 
See Fig. 4 and Table III 


'PLH 
'PHL 


(A or B Inputs to C n+ 4 Output) 




38 
38 


ns 


M = V, S = S 3 = 4.5 V, S, = S 2 = V 
(Sum Mode) See Fig. 6 and Table I 


'PLH 
l PHL 


(A or B Inputs to C n+ 4 Output) 




41 
41 


ns 


M = V, S = S 3 = V, S, = S 2 = 4.5 V 
(Diff Mode) 


•PLH 
"PHL 


(A or B Inputs to A = B Output) 




50 
62 


ns 


M = S = S 3 = V, S, = S 2 = 4.5 V, 
R L = 2 kO 

(Diff Mode) See Fig. 5 and Table II 



AC WAVEFORMS 




Fig. 5 Fig. 6 
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mnftMt i cn 


UNUtH 
TEST 


APPLY 
4.5 V 


APPLY 
GND 


APPLY 
4.5 V 


APPLY 
GND 


TEST 


'PLH 
( PHL 


Rj 


¥ 


None 


Remai n i ng 
"A and~B~ 


Cn 


?i 


'PLH 
'PHL 


¥i 


Ai 


None 


Remaining 
A and B 


Cn 


Pi 


'PLH 
'PHL 


Ai 


¥ 


None 


Cn 


Remai ni ng 
"A and¥ 




'PLH 
'PHL 


¥ 


Ai 


None 


Cn 


Re m a i n i n g 
"A and Ef 


Pi + 1 


'PLH 
'PHL 


A 


B 


None 


None 


Rg mai n I ng 
ATandl}, C n 


P~ 


'PLH 
'PHL 


~B 


A 


None 


None 


Remai ni ng 
A~and¥, C n 


V 


'PLH 
'PHL 


"a 


None 


¥ 


Remai n ing 
B 


Re ma i n i ng 
A".C n 


G 


'PLH 
'PHL 


B~ 


None 


A 


Remaining 

¥ 


Remai ni ng 
A.C n 


G 


'PLH 
'PHL 


A 


None 


¥ 


Remai ni ng 

¥ 


Re ma i n i ng 
A.C n 


Cn + 4 


'PLH 
'PHL 


B 


None 


A 


Remaining 
~B 


Remai ni ng 
A,C n 


c n + 4 


'PLH 
'PHL 


Cn 


None 


None 


All 

"A 


All 
B 


Any F 
or C n + 4 


DIFF MODE TEST TABLE II FUNCTION INPUTS: S, = S 2 = 4.5 V, S - S 3 = M = V 


PARAMETER 


INPUT 
UNDER 
TEST 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER 
TEST 


APPLY 
4.5 V 


APPLY 
GND 


APPLY 
4.5 V 


APPLY 
GND 


'PLH 
'PHL 


A 


None 


¥ 


Remaining 
A 


Remaining 
"B. C n 


Fi 


'PLH 
'PHL 


¥ 


A 


None 


Remaining 
A 


Remaining 
¥ C n 


Fi 


'PLH 
'PHL 




None 


~Bi 


Remaining 

¥c n 


Remaining 
A 


¥ i + 1 


'PLH 
'PHL 


Bi 


Ai 


None 


Remaining 
¥ C n 


Remaining 
A 


¥ i + 1 


'PLH 
'PHL 


A 


None 




None 


A and B, C n 


P 


'PLH 
'PHL 


¥ 


A 


None 


None 


Remaining 
"Aand~B, C n 


¥ 


'PLH 
'PHL 


A 


¥ 


None 


None 


Remaining 
Aand¥ C n 


G 


'PLH 
'PHL 


¥ 


None 


A 


None 


Remaining 
A and¥ C n 


G 


'PLH 
'PHL 


A 


None 


B 


Remaining 
A 


Remaining 
"B.C n 


A = B 


'PLH 
'PHL 


B 


A 


None 


Remaining 
A 


Remaining 
¥ C n 


A = B 


'PLH 
'PHL 


A 


B 


None 


None 


Remaining 
A and B, Cn 


Cn + 4 


'PLH 
'PHL 


B 


None 


A 


None 


Remaining 
A and^, C n 


Cn +4 


'PLH 
'PHL 


Cn 


None 


None 


All 
A and B 


None 


Cn + 4 



LOGIC MODE TEST TABLE III 



PARAMETER 


INPUT 
UNDER 
TEST 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER 
TEST 


FUNCTION INPUTS 


APPLY 
4.5 V 


APPLY 
GND 


APPLY 
4.5 V 


APPLY 
GND 


'PLH 
'PHL 


A 


None 


"B 


None 


Remaining 
A and B, C n 


Any F 


St = S 2 = M = 4.5 V 
S = S 3 = V 


'PLH 
'PHL 


¥ 


None 


A 


None 


Remaining 
^A and B~, C n 


Any F 


St = S 2 = M = 4.5 V 
S = S 3 = V 
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F54LS/74LS182 

CARRY LOOKAHEAD GENERATOR 



DESCRIPTION — The 54LS/74LS182 is a high-speed Carry Lookahead Generator. It is 
generally used with the 54LS/74LS181 4-Bit Arithmetic Logic Unit to provide high 
speed lookahead over word lengths of more than four bits. The carry lookahead 
generator is fully compatible with all members of the Fairchild TTL Family. 

• PROVIDES CARRY LOOKAHEAD ACROSS A GROUP OF FOUR ALUs 

• MULTI-LEVEL LOOKAHEAD FOR HIGH-SPEED ARITHMETIC OPERATION OVER LONG 
WORD LENGTHS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATIBLE 



PIN NAMES 

Cn _ 

Go, G 2 
G, 

§3 _ 

p., p, 

p » 
P3 

Qn+x. C n+V , I 

G 



Carry Input 

Carry Generate (Active LOW) Inputs 
Carry Generate (Active LOW) Input 
Carry Generate (Active LOW) Input 
Carry Propagate (Active LOW) Inputs 
Carry Propagate (Active LOW) Input 
Carry Propagate (Active LOW) Input 
, Carry Outputs (Note b) 
Carry Generate (Active LOW) Output 
(Note b) 

Carry Propagate (Active LOW) Output 
(Note b) 



LOADING 


(Note a) 


HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


3.5 U.L. 


1.75 U.L. 


4.0 U.L. 


2.0 U.L. 


2.0 U.L. 


1.0 U.L. 


2.0 U.L. 


1.0 U.L. 


1.5 U.L. 


0.75 U.L. 


1.0 U.L. 


0.5 U.L. 


10 U.L. 


5 (2.5) U.L. 


10 U.L. 


5 (2.5) U.L. 



10 U.L. 5 (2.5) U.L. 



NOTES: 

a. 1 Unit Load (U.L.) = 40 M A HIGH 1.6 mA LOW 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC DIAGRAM 

c nGrjPn S] 

©I©!© © © 



y 



G 2 P 2 
O o 

® © 



9 9 OND.© 

© I© 





LOGIC SYMBOL 



4 3 2 1 15 14 6 5 

u u u a 



Pq Go Pi Gt P2 G2 P3 G3 



Vcc = P'n 16 
GND - Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



it 






□ ,6 


L 


p i 


P2 




»C 


So 


82 




« L 


Po 


t» 




«C 




c n+, 




»c 


h 






c 


f 


6 




*c 


GND 







NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION— The 54LS/74LS182, carry lookahead generator ac- 
cepts upjo four pairs of active LOW Carry Propagate (P , P„ P 2 , P 3 ) and Carry Generate 
(G , §„ G 2 , G 3 ) signals and an active HIGH Carry Input (C„) and provides anticipated 
active HIGH carries (C n+> , C„ +y , C„ +z ) across four groups of binary adders. The 
54LS/74LS182 also has active LOW Carry Propagate (P) and Carry Generate (G) out- 
puts which may be used for further levels of lookahead. 



The logic equations provided at the outputs are: 
C n +* = G + P C n 
C n+> = G, + P,G„ = P,P„C n 
C n+Z = G 2 + P 2 G, + P 2 P 2 G + P 2 P,P„C n 
G 
P 



G 3 + P 3 G 2 + P 3 P 2 G, + P 3 P 2 P,G 
P 3 P 2 P,P,, 



Also, the 54LS/74LS182 can also be used with binary ALUs in an active LOW or active 
HIGH input operand mode. The connections to and from the ALU to the carry 
lookahead generator are identical in bo 



TRUTH TABLE 



INPUTS 


OUTPUTS 


c„ 


GO 


PO 






G 2 


P2 


G3 


P3 


c n+x 


c n+y c n+z 


G 


P 




l_l 


u 















L 


























L 










L 
















H 








H 


X 


L 














H 








X 


X 


X 


H 


H 












L 






X 


H 


H 


H 


X 












L 






L 


H 


X 


H 


X 












L 






X 


X 


X 


L 


X 












H 






X 


L 


X 


X 


L 












H 






H 


X 


L 


X 


L 












H 






X 


X 


X 


X 


X 


H 


H 








L 






X 


X 


X 


H 


H 


H 


X 
X 








L 






X 


H 


H 


H 


X 


H 








L 






L 


H 


X 


H 


X 


H 


X 








L 






X 


X 


X 


X 


X 


L 


X 








H 






X 


X 


X 


L 


X 


X 


L 








H 






X 


L 


X 


X 


L 


X 


L 








H 






H 


X 


L 


X 


L 


X 


L 








H 








X 




X 


X 


X 


X 


H 


H 






H 






X 




X 


X 


H 


H 


H 


X 






H 






X 




H 


H 


H 


X 


H 


X 






H 






H 

X 




X 


X 
X 


H 

X 


X 
X 


H 
L 


X 
X 






H 
L 










X 


X 


L 


X 


X 


L 






L 






X 




L 


X 


X 


L 


X 


L 






L 






L 




X 


L 


X 


L 


X 


L 






L 








H 




X 




X 




X 








H 






X 




H 




X 




X 








H 






X 




X 




H 




X 








H 






X 
L 




X 
L 


L 


H 
L 








H 
L 



H = HIGH Voltage Level 
L = LOW Voltage Level 

X ! 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
"Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°C to +150°C 
-55°C to + 125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS182XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS182XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


v,„ 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


v, L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


xc 






0.8 


for All Inputs 




Vco 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN 


l, N = -18 mA 


Voh 


Output HIGH voltage 


XM 


2.5 






V 


Ioh = -400 yuA 


V cc = MIN,V IN = V,„or 


XC 


2.7 






V, L per Truth Table 


Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


l 0L = 4 mA 


V cc = MIN,V IN = V, H or 


XC 




0.35 


0.5 


l 0L - 8 mA 


V, L per Truth Table 


l,B 


2" _ 

G , G, 

G 3 , P„, P, 

P* 

P 3 

G, 






20 
140 
80 
60 
40 
160 


u.A 
fjA 
fj.A 
HA 
/iA 
/xA 


V« = 2.7 V 
V cc = MAX 




c„ 

G„, G 2 

G 3 , P , P, 

P 2 

P 3 

G, 






.100 
.700 
.400 
.300 
.200 
.800 


mA 

fjA 
/xA 
/aA 
/xA 
tiA 


V M = 10 V 
V cc = MAX 


In. 


2" _ 
G , G 2 

G 3 , P , P, 

P 3 

P 3 

G, 






-0.4 
-2.8 
-1.6 
-1.2 
-0.8 
-3.2 


mA 
mA 
mA 
mA 
mA 
mA 


V lN = 0.4 V 
V cc = MAX 


In 


Output Short-Circuit 
Current (Note 5) 


-20 




-100 


mA 


V cc = MAX 
Vout = V 


'cCH 
'cCL 


Power Supply Current 






12 
16 


mA 


V cc = MAX 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at V cc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C, V cc = 5.0 V, C L = 15 pF, RL = 2 kfi 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tptH 
tpHL 


(C n to C n+X , C n+V , C n+I ) 




13 
16 




ns 


P = P, = P 2 = Gnd, G = G, = G 2 = 4.5 V 
Fig. 1 


Wh 
tpHL 


(P„, P„ orP 2 to 
C n +xi C n+y , or C n+I ) 




9 

12.5 




ns 


P» = Gnd (If not under test), 

C„ = G„ = G, = G 2 = 4.5 V, Fig. 2 


tpLH 
tpHL 


(G„, G, or G 2 to 
C„ +> , C n+y , or C n+I ) 




g 

12.5 




ns 


G, = 4.5 V (If not under test), 
C„ = P = Pi = P 2 = Gnd, Fig. 2 


tpLH 
tpHL 


(P„ P 2 or P 3 to G or P) 




9 

12.5 




ns 


P„ = Gnd (If not under test), 

G„ = G, = G 2 = G 3 = C„ = 4.5 V, Fig. 1 


tpLH 
tpHL 


(G . G,, G 2 orG 3 to G) 




26 
B 




ns 


G„ = 4.5 VJf not under test), 
P, = P 2 = P 3 = Gnd, Fig. 1 


tpLH 
tp„L 


(Po. Pi. P 2 or P 3 to P) 




20 
8.5 




ns 


P, = Gnd (If not under test), 
Fig. 1 



AC WAVEFORMS 




Fig. 2 
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F54LS189/74LS189 

64-BIT RANDOM ACCESS MEMORY 
WITH 3-STATE OUTPUTS 



DESCRIPTION— The 54LS/74LS1 89 is a high-speed, low-power 64-bit RAM organized 
as a 16-word by 4-bit array. Address inputs are buffered to minimize loading and are 
fully decoded on-chip. The outputs are 3-state and are in the high-impedance state 
whenever the Chip Select (CS) input is HIGH. The outputs are active only in the Read 
mode and the output data is the complement of the stored data. 



3-STATE OUTPUTS FOR DATA BUS APPLICATION 
BUFFERED INPUTS MINIMIZE LOADING 
ADDRESS DECODING ON-CHIP 
DIODE CLAMPED INPUTS MINIMIZE RINGING 

LOW POWER SCHOTTKY DESIGN MINIMIZES POWER CONSUMPTION 



PIN NAMES 

AN 

CS 
On 
On 
WE 



Address Input 

Chip Select (active LOW) Input 
Data Input 

Data (inverted) Output 

Write Enable (active LOW) Input 



LOGIC SYMBOL 



2 4 6 10 12 3 

: . 



CS Di D? D 3 D, WE 



TTTT 



Vcc = Pin 16 
GND = Pin 8 



FUNCTION TABLE 



INPUTS 


OPERATION 


CONDITION OF OUTPUTS 


CS 


WE 






L 


H 


Write 


HIGH Impedance 


L 


H 


Read 


Complement of Stored Data 


H 


X 


Inhibit 


HIGH Impedance 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = immaterial 
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PRESETTABLE BCD/DECADE PRESETTABLE 4-BIT BINARY 
UP/DOWN COUNTERS UP/DOWN COUNTERS 



DESCRIPTION— The 54LS/74LS190 is a synchronous UP/DOWN BCD Decade (8421 ) 
Counter and the 54LS/74LS191 is a synchronous UP/DOWN Modulo-16 Binary Counter. 
State changes of the counters are synchronous with the LOW-to-HIGH transition of the 
Clock Pulse input. 

An asynchronous Parallel Load (PL) input overrides counting and loads the data present 
on the Pn inputs into the flip-flops, which makes it possible to use the circuits as program- 
mable counters. A Count Enable (CE) input serves as the carry/borrow input in multi-stage 
counters. An Up/Down Count Control (TJ/D) input determines whethera circuit counts up 
or down. A Terminal Count (TC) output and a Ripple Clock (RC) output provide overflow/ 
underflow indication and make possible a variety of methods for generating carry/borrow 
signals in multi-stage counter applications. 

• LOW POWER . . . 90 mW TYPICAL DISSIPATION 

• HIGH SPEED ... 35 MHz TYPICAL COUNT FREQUENCY 

• SYNCHRONOUS COUNTING 

• ASYNCHRONOUS PARALLEL LOAD 

• INDIVIDUAL PRESET INPUTS 

• COUNT ENABLE AND UP/DOWN CONTROL INPUTS 

• CASCADABLE 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



LOADING (Note a) 



PIN NAMES 

CE Count Enable (Active LOW) Input 

CP Clock Pulse (Active HIGH going edge) Input 

U/D Up/Down Count Control Input 

PL Parallel Load Control (Active LOW) Input 

P n Parallel Data Inputs 

Q n Flip-Flop Outputs (Note b) 

RC Ripple Clock (Active LOW) Output (Note b) 

TC Terminal Count Output (Note b) 

NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



HIGH 


LOW 


1.5 U.L. 


0.7 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


10 U.L. 


5 (2.5) U.L. 


10 U.L. 


5 (2.5) U.L. 


10 U.L. 


5 (2.5) U.L. 



LOGIC SYMBOL 



11 15 1 10 9 

mil 



PL P Q P, P 2 P 3 



°0 «1 °2 Q 3 

TTTT 



Vrjc = Pin 16 
GND=Pin8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



STATE DIAGRAMS 






54LS/74LS190 










f°l— " JTL 'jjl— -?-ITlz: 
















00 


UP: 
DOWN 


TC = Qo • Q 3 ■ (U/D) 
TC = 60 • Qi • Q2 • 63 


(U/D) 






do 


pi y\ 


a£\ 




54LS/74LS191 




[14] 




hp 






UP: 
DOWN 


TC = Qq ■ 0-1 • Q 2 • Q3 ■ 
TC = Qo • Qi • Qi • Q3 


(U/D) 

(075) 


pi] 




LJ 








Count Up 

Count Down - 






.'"-fTorV-fTLv 




T90 










191 
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FUNCTIONAL DESCRIPTION— The 54LS/74LS190 is a synchronous Up/Down BCD Decade Counter and the 54LS/74LS191 
is a synchronous Up/Down 4-Bit Binary Counter. The operating modes of these devices are identical, with the only difference 
being the count sequences as noted in the state diagrams. Each circuit contains four master/slave flip-flops, with internal 
gating and steering logic to provide individual preset, count-up and count-down operations. 

Each circuit has an asynchronous parallel load capability permitting the counter to be preset to any desired number. When 
the Parallel Load (PL) input is LOW, information present on the Parallel Data inputs (Po— P3) is loaded into the counter and 
appears on the Q outputs. This operation overrides the counting functions, as indicated in the Mode Select Table. 

A HIGH signal on the CE input inhibits counting. When CE is LOW, internal state changes arejnitiated synchronously by the 
LOW-to-HIGH transition of the clock input. The direction of counting is determined by the U/D input signal, as indicated in 
the Mode Select Table. When counting is to be enabled, the CE signal can be made LOW when the clock is in either state. 
However, when counting is to be inhibited, the LOW-to-HIGH CE transition must occur only while the clock is HIGH. Similarly, 
the U/D signal should only be changed when either CE or the clock is HIGH. 

Two types of outputs are provided as overflow/underflow indicators. The Terminal Count (TC) output is normally LOW and 
goes HIGH when a circuit reaches zero in the count-down mode or reaches maximum (9 for the 54LS/74LS190, 15 for the 
54LS/74LS191 ) in the count-up mode. TheTC output will then remain HIGH until a state change occurs, whether by counting 
or presetting or untilU/D is changed. The TC output should not be used as a clock signal because it is subject to decoding 
spikes. 

The TC signal is also used internally to enable the Ripple Clock (RC) output. The RC output is normally HIGH. When CE is 
LOW and TC is HIGH, the RC output will go LOW when the clock next goes LOW and will stay LOW until the clock goes HIGH 
again. This feature simplifies the design of multi-stage counters, as indicated in Figures a and b. In Figure a, each RC output 
is used as the clock input for the next higher stage. This configuration is particularly advantageous when the clock source has 
a limited drive capability, since it drives only the first stage. To prevent counting in all stages it is only necessary to inhibit the 
first stage, since a HIGH signal on CE inhibits the RC output pulse, as indicated in the RC Truth Table. A disadvantage of this 
configuration, in some applications, is the timing skew between state changes in the first and last stages. This represents the 
cumulative delay of the clock as it ripples through the preceding stages. 

A method of causing state changes to occur simultaneously in all stages is shown in Figure b. All clock inputs are driven in 
parallel and the RC outputs propagate the carry/borrow signals in ripple fashion. In this configuration the LOW state duration 
of the clock must be long enough to allow the negative-going edge of the carry/borrow signal to ripple through to the last 
stage before the clock goes HIGH. There is no such restriction on the HIGH state duration of the clock, since the RC output 
of any package goes HIGH shortly after its CP input goes HIGH. 

The configuration shown in Figure c avoids ripple delays and their associated restrictions. The CE input signal for a given 
stage is formed by combining the TC signals from all the preceding stages. Note that in order to inhibit counting an enable 
signal must be included in each carry gate. The simple inhibit scheme of Figures a and b doesn't apply, because the TC output 
of a given stage is not affected by its own CE. 



MODE SELECT TABLE 



INPUTS 


MODE 


PL 


CE 


U/D 


CP 


H 


L 


L 


J 


Count Up 


H 


L 


H 


J 


Count Down 


L 


X 


X 


X 


Preset (Asyn.) 


H 


H 


X 


X 


No Change (Hold) 



RC TRUTH TABLE 



INPUTS 


RC 
OUTPUT 


CE 


TC* 


CP 


L 


H 


IT 


~LT 


H 


X 


X 


H 


X 


L 


X 


H 



*TC is generated internally 



L = LOW Voltage Level 

H = HIGH Voltage Level 

X = Immaterial 

J = LOW-to-HIGH Clock Transition 

U = LOW Pulse 
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Fig. a) n-stage counter using ripple clock. 



DIRECTION _ 
CONTROL 



U/D 


RC 


CE 




CP 





U/D RC 



Fig. b) Synchronous n-stage counter using ripple carry/borrow. 

















Cl_ 


— f>°- 


U/D 

— O CE 

CP TC 


I 


— U/D 

O CE U 

— CP TC 






—o 


U/D 
CE 

CP TC 





Fig. c) Synchronous n-stage counter with parallel gated carry/borrow. 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
"Input Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

GUARANTEED OPERATING RANGES 



-65 C to +150 C 
-55°C to+125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



PART NUMBERS 


MIN 


SUPPLY VOLTAGE (V cc ) 
TYP 


MAX 


TEMPERATURE 


54LS190XM 
54LS191XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125° C 


74LS190XC 
74LS191XC 


4.75 V 




5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Cermaic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V| L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for AM Inputs 


XC 






0.8 


v CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 uA 


XC 


2.7 


3.4 




V, N = V, H or V 


L per Truth Table 


Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


IrjL = 40 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


'ih 


Input HIGH Current 
Pq, PL, CP. U/D 
CE 






20 
60 


UA 


V cc = MAX, V !N = 2.7 V 


Pn, PL, CP, U / D 
CE 






0.1 
0.3 


mA 


V CC = MAX, V| N = 10 V 


'IL 


Input LOW Current 
F> PL CP, U/D 
CE 






-0.4 
-1.08 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = 0V 


'cc 


Power Supply Current 




20 


35 


mA 


V cc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 

6. The Set-Up Time_^t s (H)" and Hold Time "t n (U" between the Count Enable (CE) and the Clock (CP) indicate that the LOW-to-HIGH 
transition of the CE must occur only while the Clock is HIGH for conventional operation. 
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AC CHARACTERISTICS: T A = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


tcct rnwnmnwQ 


MIN 


TYP 


MAX 






'max 


Max. Input Count Frequency 


25 


35 




MHz 


Fig. 1 




•PLH 
l PHL 


Propagation Delay, 
CP Input to Q Outputs 






36 


ns 


Fig. 1 




l PLH 
'PHL 


CP Input to RC Output 






20 
24 


ns 


Fig. 2 




•PLH 
l PHL 


CP Input to TC Output 






42 
52 


ns 


Fig. 1 




«PLH* 
«PHL* 


U / D Input to RC Output 






45 


ns 




V CC = 5.0 V 


*PLH 
l PHL 


U / D Input to TC Output 






33 
33 


ns 


Fig. 7 




t PLH 
l PHL 


p ~ p 3 ln P uts t0 0<) - Q 3 Outputs 






22 
50 


ns 


Fig. 3 




*PLH 
*PHL 


PL Input to Any Output 






33 
50 


ns 


Fig. 4 




'PLH* 
*PHL 


CE Input to RC Output 






33 
33 


ns 


Fig. 2 




*lt is possible to get these timing relationships, but they should not occur during normal operation since the CP would be HIGH. 


AC SET-UP REQUIREMENTS: T A = 25°C 












SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t w 


CP Pulse Width 


20 






ns 


Fig. 1 




t w 


PL Pulse Width 


35 






ns 


Fig. 4 




V- 


Set-Up Time LOW, Data to PL 


20 






ns 






«hL 


Hold Time LOW, Data to PL 









ns 


Fig. 6 


V CC = 5.0 V 


t s H 


Set-Up Time HIGH, Data to PL 


20 






ns 




t n H 


Hold Time HIGH, Data to PL 









ns 






Vec 


Recovery Time, PL to CP 


20 






ns 


Fig. 5 




« S L 


Set-Up Time LOW, CE to Clock 


20 






ns 


Fig. 8 




« h L 


Hold Time LOW, CE to Clock 









ns 




DEFINITIONS OF TERMS: 
















SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (t n ) is defined as the minimum time fo.llowing the clock transition from LOW-to-HIGH that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 


RECOVERY TIME (t rec ) is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH data to the Q outputs. 
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AC WAVEFORMS 



'PHL 
13V 




Fig. 1 

■ 
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'PHL — 



NOTE: PL = LOW 



Fig. 3 
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Fig. 5 



Fig. 7 
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l PHL tpLH 



Fig. 2 




Fig. 4 
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*The shaded areas indicate when the input is permitted 
to change for predictable output performance. 

Fig. 6 



(SEE NOTE 6) 
-VIU t h IHl- 



Fig. 8 
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PRESETTABLE BCD/DECADE PRESETTABLE 4-BIT BINARY 
UP/DOWN COUNTER UP/DOWN COUNTER 



DESCRIPTION— The 54LS/74LS192 is an UP/DOWN BCD Decade (8421 ) Counter and 
the 54LS/74LS193 is an UP/DOWN MODULO-16 Binary Counter. Separate Count Up and 
Count Down Clocks are used and in either counting mode the circuits operate synchron- 
ously. The outputs change state synchronous with the LOW-to-HIGH transitions on the 
clock inputs. 

Separate Terminal Count Up and Terminal Count Down outputs are provided which are 
used as the clocks for asubsequent stages without extra logic, thus simplifying multistage 
counter designs. Individual preset inputs allow the circuits to be used as programmable 
counters. Both the Parallel Load (PL) and the Master Reset (MR) inputs asynchronously 
override the clocks. 

• LOW POWER . . . 95 mW TYPICAL DISSIPATION 

• HIGH SPEED ... 40 MHz TYPICAL COUNT FREQUENCY 

• SYNCHRONOUS COUNTING 

• ASYNCHRONOUS MASTER RESET AND PARALLEL LOAD 

• INDIVIDUAL PRESET INPUTS 

• CASCADING CIRCUITRY INTERNALLY PROVIDED 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 





H 


IGH 


LOW 


Count Up Clock Pulse Input 


0.5 


U.L. 


0.25 U.L. 


Count Down Clock Pulse Input 


0.5 


U.L. 


0.25 U.L. 


Asynchronous Master Reset (Clear) Input 


0.5 


U.L. 


0.25 U.L. 


Asynchronous Parallel Load (Active LOW) Input 


0.5 


U.L. 


0.25 U.L. 


Parallel Data Inputs 


0.5 


U.L. 


0.25 U.L. 


Flip-Flop Outputs (Note b) 


10 


U.L. 


5(2.5) U.L. 


Terminal Count Down (Borrow) Output (Note b) 


10 


U.L. 


5(2.5) U.L. 


Terminal Count Up (Carry) Output (Note b) 


10 


U.L. 


5(2.5)U.L. 



CPy 
CP D 
MR 
PL 
Pn 
On 
TC D 
TCy 

NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 /iA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC SYMBOL 



11 

I 


15 

1 


1 10 

1 1 


9 


PL 

CPy 




p, p 2 


>>3 
TCy 


cp d 

MR 




Q, Q 2 


tc d 


1 

14 


1 

3 


1 1 

2 6 


1 

7 



Vcc = Pin 16 
GND= Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



STATE DIAGRAMS 




54LS/74LS192 LOGIC EQUATIONS 








pn 


FOR TERMINAL COUNT 

T^ = 

Tcd = %-5T« q^-c^-cp^ 


£0 


tjn_ _:JTl, .r.rrt~~~TjTl 
00 




At] 


54LS/74LS193 LOGIC EQUATIONS 
FOR TERMINAL COUNT 




GO 


I12I""** fnr".""*1To] 


CO 

:= C0 


TCu = °o' Q 1 ,Q 2 -Q 3 ,C Pu 

fc D = vvvvcpi; 


[13] 


CO 


54LS/74LS192 




COUNT UP 

COUNTDOWN 




54LS/74LS193 
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LOGIC DIAGRAMS 




°o o, 0, a 3 



54LS/74LS193 

V cc = Pin16 
GND= Pin 8 
O " Pi" Number 
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FUNCTIONAL DESCRIPTION— The 54LS/74LS192 and 54LS/74LS193 are Asynchronously Presettable Decade and 4-Bit 
Binary Synchronous UP/DOWN (Reversable) Counters. The operating modes of these devices are identical, with the only 
difference being the count sequences as noted in the State Diagrams. Each circuit contains four master/slave flip-flops, with 
internal gating and steering logic to provide master reset, individual preset, count up and count down operations. 



Each flip-flop contains JK feedback from slave to master such that a LOW-to-HIGH transition on its T input causes the slave, 
and thus the Q output to change state. Synchronous switching, as opposed to ripple counting, is achieved by driving the steer- 
ing gates of all stages from a common Count Up line and a common Count Down line, thereby causing all state changes to be 
initiated simultaneously. A LOW-to-HIGH transition on the Count Up input will advance the count by one; a similar transition 
on the Count Down input will decrease the count by one. While counting with one clock input, the other should be held HIGH. 
Otherwise, the circuit will either count by twos or not at all, depending on the state of thefirst flip-flop, which cannot toggle as 
long as either Clock input is LOW. 



The Terminal Count Up (TCu! and Terminal Count Down (TCd! outputs are normally HIGH. When a circuit has reached the 
maximum count state (9 for the 54LS/74LS192, 15 for the 54LS/74LS193), the next HIGH-to-LOW transition of the Count Up 
Clock will cause TCu to go LOW. TCu will stay LOW until CPu goes HIGH again, thus effectively repeating the Count Up Clock, 
but delaying by two gate delays. Similarly, the TCd output will go LOW when the circuit is in the zero state and the Count Down 
Clock goes LOW. Since the TC outputs repeat the clock waveforms, they can be used as the clock input signals to the next 
higher order circuit in a multistage counter. 



Each circuit has an asynchronous parallel load capability permitting the counter to be preset. When the Parallel Load (PL) and 
the Master Reset (MR) inputs are LOW, information present on the Parallel Data inputs (Po, P3) is loaded into the counter and 
appears on the outputs regardless of the conditions of the clock inputs. A HIGH signal on the Master Reset input will disable 
the preset gates, override both Clock inputs, and latch each Q output in the LOW state. If one of the Clock inputs is LOW 
during and after a reset or load operation, the next LOW-to-HIGH transition of that Clock will be interpreted as a legitimate 
signal and will be counted. 



MODE SELECT TABLE 



MR 


PL 


CPy 


CP D 


MODE 


H 


X 


X 


X 


Reset (Asyn.) 


L 


L 


X 


X 


Preset (Asyn.) 


L 


H 


H 


H 


No Change 


L 


H 


J 


H 


Count Up 


L 


H 


H 


J 


Count Down 



L = LOW Voltage Level 

H = HIGH Voltage Level 

X = Immaterial 

J = LOW-to-HIGH Clock Transition 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature — 65° C to +1 50°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V CC pin Potential to Ground Pin -0.5V to +7.0 V 

* Input Voltage (dc) -0.5 V to 15 V 

* Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA 

* Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TClflDCDATI inr 

TEMPERA IURE 


MIN 


TYP 


MAX 


54LS192XM 
54LS193XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS192XC 
74LS193XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

I I I I 



SYMBOL 


PARAMETER 




LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V.L 


Input LOW Voltage 


XM 







0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I, N = -18 mA 


V H 




Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 uA 


XC 


2.7 


3.4 




V, N = V, H or V 


IL per Truth Table 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4 m A 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


<IH 


Input HIGH Current 






20 


M 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V CC = MAX. V |N = 7.0 V 


l|L 


Input LOW Current 






-0.4 


mA 


V CC = MAX, V (N = 0.4V 


'OS 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current 




19 


34 


mA 




v C c = MAX 







NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, now shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, T A - 25 C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C 







LIMITS 








SYMBOL 


PARAMETER 


54LS/74LS192 


54LS/74LS193 


UNITS 


TEST CONDITIONS 






MIN 


TYP 


MAX 


MIN 


TYP 


MAX 








f MAX 


Max Input Count Frequency 


30 


40 




30 


40 




MHz 


Fig. 1 




l PLH 
l PHL 


CPy Input to 
TC(j Output 




10 
14 


16 
21 




10 
14 


16 
21 


ns 






l PLH 
'PHL 


CPq Input to 
TC D Output 




10 
15 


16 

22 




10 
15 


16 
22 


ns 


Fig. 2 




l PLH 
'PHL 


CPy Or CPq to 

Q n Outputs 




22 
18 


31 
28 




22 
18 


31 
28 


ns 




V CC = 5.0 V 


*PLH 
l PHL 


p ~ p 3 ln P uts 
Qq - Q30utputs 














ns 


Fig. 3 


C L = 15 pF 


*PLH 
'PHL 


PL. Input to 
Any Output 




23 
17 


32 
25 




23 
17 


32 
25 


ns 


Fig. 4 




'PHL 


MR Input to Any Output 




17 


25 




17 


25 


ns 


Fig. 7 





AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


54LS/74LS192 


54LS/74LS193 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


t w 


CPy Pulse Width 


17 






17 






ns 


Fig. 1 


V cc = 5.0 V 


t w 


CP D Pulse Width 


17 






17 






ns 


t w 


Pi Pulse Width 


15 






15 






ns 


Fig. 4 


t w 


MR Pulse Width 


15 






15 






ns 




t S L 


Set-up Time LOW, Data to PL 


10 






10 






ns 


Fig. 6 


»hL 


Hold Time LOW, Data to R. 
















ns 


t s H 


Set-up Time HIGH, Data to PL 


10 






10 






ns 


t h H 


Hold Time HIGH, Data to PL 
















ns 


'rec 


Recovery Time, PL to CP 














ns 


Fig. 5 


Vec 


Recovery Time, MR to CP 














ns 





DEFINITIONS OF TERMS: 

SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the PL transistion from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (t n ) is defined as the minimum time following the PL transistion from LOW-to-HIGH that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the PL transistion from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t rec ) is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH data to the Q outputs. 
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AC WAVEFORMS 



CPyorCP D 13 V 




1 PHl. 

\ uv > 



CPy or CP D 



TC„ orTCr, 



[*»J 'PHL 



Fig. 2 





|*iw*| 



Fig. 4 



*The shaded areas indicate when the input is permitted 
to change for predictable output performance. 



Fig. 6 



U*j tp„ L |^*._lp LH 



NOTE: PL = LOW 



Fig. 3 



CPy Or CPq 

— 



-'rec-«- 



" V" f 



Fig. 5 



9 ^1.3V 

t w »[»t rBC *j 



CPy or CP D 



[«— 'PHL— »"| 

f 



Fig. 7 
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F54LS/74LS194A 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 



DESCRIPTION— The 54LS/74LS194A is a High-Speed 4-Bit Bidirectional Universal Shift 
Register. As a high-speed multifunctional sequential building block, it is useful in a wide 
variety of applications. It may be used in serial-serial, shift left, shift right, serial-parallel, 
parallel-serial, and parallel-parallel data register transfers. It is similar in operation to the 
54LS/74LS195A Universal Shift Register, with added features of shift left without external 
connections and hold (do nothing) modes of operation. It utilizes the Schottky diode 
clamped process to achieve high speeds and is fully compatible with all Fairchild TTL 
families. 

. TYPICAL SHIFT FREQUENCY OF 40 MHz 
. ASYNCHRONOUS MASTER RESET 
. HOLD (DO NOTHING) MODE 

• FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA TRANSFERS 
. INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

* FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


s , St 


Mode Control Inputs 


0.5 U.L. 


0.25 U.L. 


p -p 3 


Parallel Data Inputs 


0.5 U.L. 


0.25 U.L. 


°SR 


Serial (Shift Right) Data Input 


0.5 U.L. 


0.25 U.L. 


D SL 


Serial (Shift Left) Data Input 


0.5 U.L. 


0.25 U.L. 


CP 


Clock (Active HIGH Going Edge) Input 


0.5 U.L. 


0.25 U.L. 


MR 


Master Reset (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


Q0-Q3 


Parallel Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) • 40 nA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XCI 
Temperature Ranges. 



LOGIC SYMBOL 





2 

1 


3 

I 


4 5 

1 1 


6 7 

1 1 


9 


°SR 

So 




p, Pj 


Pj D SL 


TO 


Si 








11 


CP MR 


0.0 








1 


I 

is 


I l 

14 13 


1 

12 



V CC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



2 L 

= L 
•C 
7 L 



Po 

P1 

P2 

P3 

°SL 

GND 



Vcc 
Oo 

°1 

02 

03 
CP 
Si 

so 



3 ,6 

1 9 



LOGIC DIAGRAM 



V C C = Pin 16 
GND = Pin 8 
O a Pin Numbers 

» © 




— c£>- 5 , - 



® 




4> 



© 



® 




•3 



Q3 



® 
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FUNCTIONAL DESCRIPTION — The Logic Diagram and Truth Table indicate the functional characteristics of the 4-Bit 
Bidirectional Shift Register. The device is similar in operation to the 54LS/74LS195A Universal Shift Register when used in 
serial or parallel data register transfers. Some of the common features of the two devices are described below: 

1. All data and mode control inputs are edge-triggered, responding only to the LOW-to-HIGH transition of the Clock (CP). 
The only timing restriction, therefore, is that the mode control and selected data inputs must be stable one set-up time 
prior to the positive transition of the clock pulse. 

2. The register is fully synchronous, with all operations taking place in less than 15 ns (typical) making the device especially 
useful for implementing very high-speed CPUs, or the memory buffer registers. 

3. The four parallel data inputs (Po, Pi, P2, P3) are D-type inputs. When both So and Si are HIGH, the data appearing on 
Po, Pi, P2, and P3 inputs is transferred to the Qo, Q1, Q2, and Q3 outputs respectively following the next LOW-to-HIGH 
transition of the clock. 

4. The asynchronous Master Reset (MR), when LOW, overrides all other input conditions and forces the Q outputs LOW. 
Special logic features of the device design which increase the range of application are described below: 

1. Two mode control inputs (So, Si) determine the synchronous operation of the device. As shown in the Mode Selection 
Table, data can be entered and shifted from left to right (shift right, Qo — Q1, etc.) or right to left (shift left, Q3 — Q2, etc.), 
or parallel data can be entered loading all four bits of the register simultaneously. When both So and Si are LOW, the 
existing data is retained in a "do nothing" mode without restricting the HIGH-to-LOW clock transition. 

2. D-type serial data inputs (Dsr, Dsl) are provided on both the first and last stages to allow multistage shift right or shift left 
data transfers without interfering with parallel load operation. 



MODE SELECT - TRUTH TABLE 



OPERATING MODE 






INPUTS 






OUTPUTS 


MR 


Si 


So 


Dsr 


dsl 




Qo 


0-1 


0-2 




Reset 


L 


X 


X 


X 


X 


X 


L 


L 


L 


L 


Hold 


s 

H 


1 


1 


X 


X 


X 


«0 


"1 


12 


13 


Shift Left 


H 
H 


h 
h 




X 
X 


1 

h 


X 
X 


"1 
11 


q 2 
q 2 


13 
13 


L 
H 


Shift Right 


H 
H 


1 
1 


h 
h 


1 

h 


X 
X 


X 
X 


L 
H 


10 

10 


11 
11 


12 
12 


Parallel Load 


H 


h 


h 


X 


X 


Pn 


PO 


P1 


P 2 


P3 



L = LOW Voltage Level 
H= HIGH Voltage Level 
X - Immaterial 

I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 
h ■ HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 

p n lq n ) = Lower case letters indicate the state of the referenced input (or output! one set-up time prior to the 
LOW-to-HIGH clock transition. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature — 65°C to +1 50°C 

Temperature (Ambient) Under Bias — 55° C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

*lnput Voltage (dc) -0.5 V to +15 V 

*lnput Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS194AXM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS194AXC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1} 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH 
Voltage for All Inputs 




Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW 


V|L 


XC 






0.8 




Voltage for All Inputs 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.6 


V 


V cc = MIN, l| N = -18 mA 


V OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400^ 


XC 


2.7 


3.4 




V IN = V IH or V IL P er Trutn Table 


vol 


Output LOW Voltage 


XM,XC 




0.25 


0.4 


V 


'OL = 4.0 mA 


V CC = MIN, V| N = V| H or 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


V||_ per Truth Table 


'IH 


Input HIGH Current 








20 


fjA 


V CC = MAX, V, N = 2 7 V 








0.1 


mA 


V CC = MAX. V| N = 10 V 


'IL 


Input LOW Current 




1 ' 




-0.4 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V cc = MAX, V 0UT = V 


'cc 


Power Supply Current 




15 


23 


mA 


v C c = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc - 5.0 V, T A = 25° C. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Shift Frequency 


30 


40 




MHz 


Fig. 1 




'PLH 
'PHL 


Propagation Delay, 
Clock to Output 




13 
15 


21 
24 


ns 


Fig. 1 


V cc = 5.0 V 
C L = 15 pF 


'PHL 


Propagation Delay, 
MR to Output 




19 


26 


ns 


Fig. 2 
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AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 




Clock Pulse Width 


17 


5 




ns 


Fig. 1 


V CC = 5.0 V 


t s (Data) 


Set-up Time, Data to Clock 


16 


10 




ns 


Fig. 3 


t h (Data| 


Hold Time. Data to Clock 





-2 




ns 


ysj 


Set-up Time, Mode Control to Clock 


25 


16 




ns 


Fig. 4 


'h(S) 


Hold Time, Mode Control to Clock 





-12 




ns 




Master Reset Pulse Width 


12 


10 




ns 


Fig. 2 


t rec (MR) 


Recovery Time Master Reset to Clock 


18 


10 




ns 



DEFINITIONS OF TERMS: 



to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (t^) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t rec ) - is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the Q outputs. 



AC WAVEFORMS 



The shaded areas indicate when the input is permitted to change for predictable output performance. 



CLOCK TO OUTPUT DELAYS 
CLOCK PULSE WIDTH AND 



OTHER CONDITIONS: = L, MR = H, S = H 

Fig. 1 



MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 



i w | 

F 



— 



OTHER CONDITIONS: S , S, = H 

P 0=Pl =p 2 = p 3 = H 

Fig. 2 



SET-UP (t s l AND HOLD (t h ) TIME FOR SERIAL 
DATA (D SR , D SL ) AND PARALLEL DATA <P , P v P 2 , P 3 I 



IS SHIFT LEFT ) 

T"- — — 



l*<LI— 



LJ — I— j I" — *> 

L) = -|- — — - -»-t| 

-»» TOr mum - ^awwwwwwwwwww- 



t«(HI 
:„(H|.0 




OTHER CONDITIONS: MR = H 

"Dsr set-up time affects Qq only 
Dsl set-up time affects Q3 only 

Fig. 3 



SET-UP (t s ) AND HOLD lt h ) TIME FOR S INPUT 

— (STABLE TIME) - 




OTHER CONDITIONS: MR = H 
Fig. 4 
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F54LS/74LS195A 

UNIVERSAL 4-BIT SHIFT REGISTER 



DESCRIPTION— The 54LS/74LS195A is a high-speed 4-Bit Shift Register offering typical 
shift frequencies of 40 MHz. It is useful for a wide variety of register and counting applica- 
tions. The device is pin and functionally identical to the 9300, 93L00 and 93H00. It utilizes 
the Schottky diode clamped process to achieve high speeds and is fully compatible with 
all Fairchild TTL products. 

• TYPICAL SHIFT RIGHT FREQUENCY OF 40 MHz 

• ASYNCHRONOUS MASTER RESET 

• J, K" INPUTS TO FIRST STAGE 

• FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA TRANSFERS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 









HIGH 


LOW 


PE 




Parallel Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


p 0" 




Parallel Data Inputs 


0.5 U.L. 


0.25 U.L. 


J 




First Stage J (Active HIGH) Input 


0.5 U.L. 


0.25 U.L. 


K 




First Stage K (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


CP 




Clock (Active HIGH Going Edge) Input 


0.5 U.L. 


0.25 U.L. 


MR 




Master Reset (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


an- 


a 3 


Parallel Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 


as 




Complementary Last Stage Output 


10 U.L. 


5(2.5) U.L. 






(Note b) 







NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 nA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XMI and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC SYMBOL 








9 4 5 6 7 

am 










PE P„ P, P 2 P; 






2 


j 








10 


BP 




Q 3 


0—11 


3 O 


K 








MR Qq Qj O2 "3 








mil 

1 15 14 13 12 








Vcc = Pin 16 








GND = Pin 8 






CONNECTION DIAGRAM 


DIP (TOP VIEW) 




1 


c 


MR Y C C 


3« 


; 


L 


J °0 


3« 


: 


C 


K O, 


3« 


A 


c 


'0 o 2 


□ '3 




c 


P > °3 




2 


t 


□ 


P 2 63 


J 


1 


1 




p 3 CP 


1 





t 




GND pi" 


3 


9 


NOTE: 










The Flatpak version has the same 


pinouts (Connection Diagram) as the 


Dual In-Line Package. 







LOGIC DIAGRAM 




© 



V CC = Pin 16 
GND = Pin 8 
O = Pin Numbers 



© 




R ° D O0 
1 — of>CP 
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® 



Co 
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©A 
V 



® 
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FUNCTIONAL DESCRIPTION — The Logic Diagram and Truth Table indicate the functional characteristics of the 4-Bit 
Shift Register. The device is useful in a wide variety of shifting, counting and storage applications. Itperformsserial, parallel, 
serial to parallel, or parallel to serial data transfers at very high speeds. 

The device has two primary modes of operation, shift right (Qt> — Qi ) and parallel load which are controlled by the state of the 
Parallel Enable (PE) input. When the PE input is HIGH, serial data enters the first flip-flop Qo via the J and T< inputs and is 
shifted one bit in the direction Qo — Qi — Q2 — Q3 following each LOW-to-HIGH clock transition. The JK~inputs provide the 
flexibility of the JK type input for special applications, and the simple D-type input for general applications by tying the two 
pins togethers. When the PE is LOW, the 9LS1 95 appears as four common clocked D flip-flops. The data on the parallel inputs 
Po, Pi, P2, P3 is transferred to the respective Qo, Qi, Q2, Q3 outputs following the LOW-to-HIGH clock transition. Shift left 
operation (Q3 — Q2) can be achieved by tying the Q n outputs to the P n -i inputs and holding the PE input LOW. 

All serial and parallel data transfers are synchronous, occuring after each LOWto-HIGH clock transition. Since the device 
utilizes edge-triggering, there is no restriction on the activity of the J,~K^ Pn and PE inputs for logic operation — except for the 
set-up and release time requirements. 

A LOW on the asynchronous Master Reset (MR) input sets all Q outputs LOW. independent of any other input condition. 

MODE SELECT - TRUTH TABLE 



OPERATING MODES 



INPUTS 


OUTPUTS 


MR 


PE 


J 


K 


Pn 


Qo 


Qi 


0-2 


Q3 


Q3 


Asynchronous Reset 


L 


X 


X 


X 


X 


L 


L 


L 


L 


H 


Shift, Set First Stage 


H 


h 


h 


h 


X 


H 


% 


*1 


q 2 


q 2 


Shift, Reset First Stage 


H 


h 


I 


I 


X 


L 


"0 


11 


q 2 


q 2 


Shift, Toggle First Stage 


H 


h 


h 


I 


X 


9o 


10 


"1 


q 2 


q 2 


Shift, Retain First Stage 


H 


h 


I 


h 


X 


"0 


90 


?1 


q 2 


q 2 


Parallel Load 


H 


I 


X 


X 


Pn 


PO 


Pi 


P 2 


P3 


P3 



L = LOW voltage levels 
H » HIGH voltage levels 
X ■ Immaterial 

I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition, 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition. 

p n (q n ) = Lower case letters indicate the state of the referenced input (or output! one set-up time prior to the 
LOW-to-HIGH clock transition. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
'Input Voltage (dc) 
'Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

•Either Input Voltage limit or Input Current limit is suf1 




-65 Cto +150 C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 




54LS195AXM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS195AXC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See 



Information Section for packages available on this product. 



5-178 



FAIRCHILD • F54LS/74LS195A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 




Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


y 


Guaranteed Input LOW 
Voltage for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN, l| N = -18mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 M 


XC 


2.7 


3.4 




V, N = V| H or V 


ll_ per Truth Table 


v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4 mA 


V CC = MIN, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


I l = 8.0 mA 


'lH 




Input HIGH Current 






20 


HA 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


■||_ 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V OUT = 0V 


'cc 


Power Supply Current 




14 


21 


mA 


V cc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at S/qc = 5 -° v * T A = 25 ° c - 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A - 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Shift Frequency 


30 


40 




MHz 


Fig. 1 




l PLH 
'PHL 


Propagation Delay, 
Clock to Output 




16 
17 


21 
24 


ns 


Fig. 1 


V cc = 5.0 V 
C L = 15 pF 


'PHL 


Propagation Delay, 
MR to Output 




17 


26 


ns 


Fig. 3 





AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tw<CP) 


Clock Pulse Width 


16 


7 




ns 


Fig. 1 


V cc = 5.0 V 
C L = 15pF 


t s (Data) 


Set-up Time, Data to Clock 


15 


11 




ns 


Fig. 2 


t h (Data) 


Hold Time, Data to Clock 





-3 




ns 


y pE i 


Set-up Time, PE Control to Clock 


25 


18 




ns 


Fig. 4 


t h (PE) 


Hold Time, PE Control to Clock 





-7 




ns 


tw(MR) 


Master Reset Pulse Width 


12 


8 




ns 


Fig. 3 


t rec (MR) 


Recovery Time Master Reset to Clock 


20 


3 




ns 
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level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t rec ) is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH data to the Q outputs. 



AC WAVEFORMS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 



CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



SET-UP (t s ) AND HOLD (t h ) TIME FOR SERIAL 
DATA (J & K) AND PARALLEL DATA (P . Pi. P2. P3) 



f 



\ Z 77 * \_ 



■Jrw 



1.3V 1.3V 




1,(BI 



'0-3 ^ 411 win - 



"j r _j r~ 

^)t s (LI * ^ t s (HI * 



a / \ r 



CONDITIONS: J = PE = MR = H 



3: J_=PE = MF 
K = L 

Fig. 1 



CONDITIONS: MR = H 

*J and K set-up time affects Og only 

Fig. 2 



MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 



SET-UP (t s ) AND HOLD (t n ) TIME FOR PE INPUT 



- I 

MR 



u 



-T 



LOAD PARALLEL DATA 



OUTPUT 



CONDITIONS: PE = L 

P Q = Pl = p 2 = p 3 = H 



CONDITIONS: MR = H 

*Qrj state will be determined by J and K inputs 



Fig. 3 



Fig. 4 
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4-STAGE PRESETTABLE RIPPLE COUNTERS 



DESCRIPTION— The 54LS/74LS196 decade counter is partitioned into divide-by-two 
and divide-by-five sections which can be combined to count either in BCD (8, 4, 2, 1) 
sequences or in a bi-quinary mode producing a 50% duty cycle output. The 54LS/74LS197 
contains divide-by-two and divide-by-eight sections which can be combined to form a 
modulo-16 binary counter. Low Power Schottky technology is used to achieve typical 
count rates of 70 MHz and power dissipation of only 80 mW. 

Both circuit types have a Master Reset (MR) input which overrides all other inputs and 
asynchronously forces all outputs LOW. A Parallel Load input (PL) overrides clocked 
operations and asynchronously loads the data on the Parallel Data inputs (P n ) into the 
flip-flops. This preset feature makes the circuits usable as programmable counters. The 
circuits can also be used s 4-bit latchesjoading data from the Parallel Data inputs when 
PL is LOW and storing the data when PL is HIGH. 



• LOW POWER CONSUMPTION— TYPICALLY 80 mW 

• HIGH COUNTING RATES — TYPICALLY 70 MHz 

• CHOICE OF COUNTING MODES— BCD, BI-QUINARY, BINARY 

• ASYNCHRONOUS PRESETTABLE 

• ASYNCHRONOUS MASTER RESET 

• EASY MULTISTAGE CASCADING 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


CP 


Clock (Active LOW Going Edge) 


1.0 U.L. 


1.5 U.L. 




Input to Divide-by-Two Section 






CP, 


Clock (Active LOW Going Edge ) 


2.0 U.L. 


1.75 U.L. 




Input to Divide-by-Five Section 






CPi 


Clock (Active LOW Going Edge) 


1.0 U.L. 


1.0 U.L. 




Input to Divide-by-Eight Section 






MR 


Master Reset (Active LOW) Input 


1.0 U.L. 


0.5 U.L. 


PL 


Parallel Load (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


P - p 3 


Data Inputs 


0.5 U.L. 


0.25 U.L. 


Q -Q 3 


Outputs (Notes b, c) 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 

c. In addition to loading shown, Q can also drive CP.,. 



LOGIC SYMBOL 



4 10 3 11 



O Ml 



PL P n P, P 3 P, 



MR Q Oi Qo Q 3 



t I I I I 

13 5 9 2 12 



V CC - Pin 14 

GND = Pin 7 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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LOGIC DIAGRAM 



5> 



p ° © p ' © P2 © Ps © 

m w « k 



© 

cp - 



K C D Q 



© 



K C D Q 



* 



Q, © 



54LS/74LS196 



© 



© 







P ° © Pl © P2 © P3 © 

3 Am « to 



K C D Q 



© 



K C D Q 



, © 



© 



54LS/74LS197 



o 3 © 



Vcc = Pin 14 
GND = Pin 7 
O = Pin Numbers 
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FUNCTIONAL DESCRIPTION— These devices are asynchronously presettable decade and binary ripple counters. The 
54LS/74LS196 Decade Counter is partitioned into divide-by-two and divide-by-five sections while the 54LS/74LS197 is par- 
titioned into divide-by-two and divide-by-eight sections, with all sections having a separate Clock input. In the counting 
modes, state changes are initiated by the HIGH-to-LOW transition of the clock signals. State changes of the Q outputs, 
however, do not occur simultaneously because of the internal ripple delays. When using external logic to decode the Q out- 
puts, designers should bear in mind that the unequal delays can lead to decoding spikes and thus a decoded signal should not 
be used as a clock or stroble. The CPo input serves the Qo flip-flop in both circuit types while the CPi input serves the divide-by- 
five or divide-by-eight section. The Qo output is designed and specified to drive the rated fan-out plus the CPi input. With the 
input frequency connected to CPo and with Qo driving CPi, the 54LS/74LS197 forms a straightforward module-1 6 counter, 
with Qo the least significant output and Q3 the most significant output. 

The 54LS/74LS196 Decade Counter can be connected up_to operate in two different count sequences, as indicated in the 
tables of Figure 2. With the input frequency connected to CPo and with Qo driving CPi, the circuit counts in the BCD (8, 4, 2, 1 ) 
sequence. With the input frequency connected to CPi and Q3 driving CPo, Qo becomes the low frequency output and has a 
50% duty cycle waveform. Note that the maximum counting rate is reduced in the latter (bi-quinary) configuration because 
of the interstage gating delay within the divide-by-five section. 

These devices have an asynchronous active LOW Master Reset input (MR) which overrides all other inputs and forces all out- 
puts LOW. The counters are also asynchronously presettable. A LOW on the Parallel Load input (PL) overrides the clock 
inputs and loads the data from Parallel Data (Po— P3) inputs into the flip-flops. While PL is LOW, the counters act as trans- 
parent latches and any change in the P n inputs will be reflected in the outputs. 



Figure 2: 9LS196 COUNT SEQUENCES 



DECADE (NOTE 1) 


BI-QUINARY (NOTE 2) 


COUNT 


0-3 


Q 2 


Qi 


Qo 


COUNT 


Qo 


Q3 


Q 2 


Qi 





L 


L 


L 
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L 
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L 


L 
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2 
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L 


H 


L 


2 


L 


L 
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L 


3 


L 


L 


H 


H 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


5 


H 


L 


L 


L 


6 


L 


H 


H 


L 


6 


H 


L 


L 


H 


7 


L 


H 


H 


H 


7 


H 


L 
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L 


8 
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L 


L 


8 


H 


L 


H 


H 


9 


H 


L 


L 


H 


9 


H 


H 


L 


L 



NOTES: 

1 . Signal applied to CPp, Qq connected to CPi . 

2. Signal applied to CPi , Q3 connected to CPq. 



MODE SELECT TABLE 



INPUTS 


RESPONSE 


MR 


~PL 


CP 


L 


X 


X 


Reset (Clear) 


H 


L 


X 


Parallel Load 


H 


H 


~L 


Count 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Immaterial 

~L = HIGH-to-LOW Clock Transition 
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•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

GUARANTEED OPERATING RANGES 



V CC Pin Potential to Grc 
* Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) 



-bb C to +125C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS196XM 
54LS197XM 


45 V 


5.0 V 


5.5 V 


-55° C to +125° C 


74LS196XC 
74LS197XC 


4.75 V 


5.0 V 


5.25 V 




0°Cto +70° C 



X = package type; F for Ratpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 M 


XC 


2.7 


3.4 




V, N = V |H or V 


l_ per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4.0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l i_ = 8.0 mA 


>IH 


Input HIGH Current 
PL, P , P-|. ?2. P3 
MR, CP , CP-, (LS197) 
CP, (LS196) 






20 
40 
80 


yA 


V CC = MAX - V IN = 2 7 V 


PL, P . Pi , Pj ■ P3 
MR, CP , CP, (LSI 97) 
CP, (LS196) 






0.1 
0.2 
0.4 


mA 


V CC = MAX, V, N = 10 V 


l|L 


Input LOW Current 

PL. P . p 1 p 2. p 3 
MR 

CP 

CP, (LS196) 
CP, (LS197) 






-0.36 
-0.72 
-2 4 
—2 8 


mA 


V cc = MAX, V, N = 0.4 V 


tos 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current 




12 


20 


mA 


V cc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5 v . T A = 25° C. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C 







LIMITS 








SYMBOL 


PARAMETER 


54LS/74LS196 


54LS/74LS197 


UNITS 


TEST CONDITIONS 






MIN 


TYP 


MAX 


MIN 


TYP 


MAX 








'max 


Input Count Frequency 


45 


60 




50 


75 




MHz 


Fig. 1 




'PLH 
<PHL 


CPq Input to 
Qq Output 




8.0 
8.0 


12 
12 




8.0 
8.0 


12 
12 


ns 






*PLH 
'PHL 


CP} Input to 
Q-l Output 




9.0 
9.0 


14 
14 




9.0 
9.0 


14 
14 


ns 






'PLH 
l PHL 


CP-| Input to 
Q 2 Output 




23 
21 


34 

32 




26 
23 


36 
34 


ns 


Fig. 1 


V CC = 5.0 V 


l PLH 
*PHL 


CP, Input to 
Q 3 Output 




12 
12 


18 
18 




35 
38 


50 
55 


ns 




C L = 15 pF 


l PLH 
'PHL 


Pq, P-), ?2' p 3 Inputs 
Qq, Q-| . Q 2 , Q 3 Outputs 




10 
24 


15 
35 




10 
24 


15 
35 


ns 


Fig. 2 




*PLH 
*PHL 


PL Input to 
Any Output 




15 
24 


24 
35 




15 
24 


24 
35 


ns 


Fig. 3 




'PHL 


MR Input to Any Output 




26 


37 




26 


37 


ns 


Fig. 4 





AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


54LS/74LS196 


54LS/74LS197 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


t w 


CP Pulse Width 


12 






10 






ns 


Fig. 1 


V CC = 5 V 


t w 


CP, Pulse Width 


24 






20 






ns 


t w 


PL Pulse Width 


18 






18 






ns 


Fig 3 


t w 


MR Pulse Width 


12 






12 






ns 


Fig. 4 


<s>- 


Set-up Time LOW Data to PL 


12 






12 






ns 


Fig. 5 


«hl- 


Hold Time LOW Data to PL 


6.0 






6.0 






ns 


«s H 


Set-up Time HIGH Data to PL 


8.0 






8.0 






ns 


In" 


Hold Time HIGH Data to PL 
















ns 


•rec 


Recovery Time PL to CP 


16 






16 






ns 


Fig. 4 


*rec 


Recovery Time MR to CP~ 


18 






18 






ns 



DEFINITION OF TERMS: 

SET-UP TIME (t s )— is defined as the minimum time required for the correct logic level to be present at the logic input priorto 
the clock transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (th)— is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from HIGH-to-LOW and still be recognized. 

RECOVERY TIME (tree)— is defined as the minimum time required between the end of the reset pulse and the clock transition 
from HIGH-to-LOW in order to recognize and transfer LOW Data to the Q outputs. 
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AC WAVEFORMS 



'' 3V ^k 7«— "<wm— »k 



•PLH - 



Fig. 1 



PLH 



NOTE: PL = LOW 



Fig. 2 







|-«— 'PHL- 



-Vec -»| 



\r f 



Fig. 4 




Fig. 3 







4 



•The shaded areas indicate when the input is permitted 
to change for predictable output performance. 

Fig. 5 



5-186 



F54LS/74LS240 • F54LS/74LS241 • F54LS/74LS244 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUTS 



DESCRIPTION— The 54LS/74LS240, 241 and 244 are Octal Buffers and Line Drivers 
designed to be employed as memory address drivers, clock drivers and bus-oriented 
transmitters/receivers which provide improved PC board density. 



• HYSTERESIS AT INPUTS TO IMPROVE NOISE MARGINS 

• 3-STATE OUTPUTS DRIVE BUS LINES OR BUFFER MEMORY ADDRESS REGISTERS 

• OUTPUTS SINK 40 mA AT V OL = 0.5 V 

• 10 mA SOURCE CURRENT 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



RUTH TABLES 



54LS/74LS240 



S4LS/74LS244 



INPUTS 


OUTPUT 


Ei,E 2 





L 


L 


H 


L 


H 


L 


H 


X 


(Z) 



INPUTS 


OUTPUT 


Ei,E 2 





L 


L 


L 


L 


H 


H 


H 


X 


(Z) 


H 


X 


(Z) 



54LS/74LS241 



INPUTS 


OUTPUT 




INPUTS 


OUTPUT 


El 


D 


E 2 


D 


L 


L 


L 




H 


L 


L 


L 


H 


H 




H 


H 


H 


H 


X 


(Z) 




L 


X 


(Z) 


H 


X 


(X) 




L 


X 


(Z) 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X - Immaterial 
Z = HIGH Impedance 



ABSOLUTE MAXIMUM RATINGS above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

'Input Voltage (dc) -0.5 V to +15 V 

"Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



LOGIC AND 
CONNECTION DIAGRAMS 

DIP (TOP VIEW) 

54LS/74LS240 





54LS/74LS241 



irE 

H 
E 
E 
H 
E 
E 
I 
E 

gnd[io 



-* 




I — — 
-4 — 








-4 — 
















rt 





54LS/74LS244 

w 
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54LS241XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto + 125°C 


74LS240XC, 74LS244XC 
74LS241XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package type; F for Flatpack, D lor Ceramic Dtp, P for Plastic Dip. See Packaging Information Section tor packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 




Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


l 0H = -12 mA 


V CC = MIN, V IN = V IH 
or V||_ per Truth Table 


XC 


2.4 


3.1 




Ioh = — 15 mA 


Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


l 0L = 12 mA 


V CC = MIN, V, N = V IH 
or V| L per Truth Table 


XC 




0.35 


0.5 


V 


Iql = 24 mA 


'OZH 


Output Off Current HIGH 






20 


pA 


V C c = MAX, V UT = 2.4 V, V E = 2.0 V 


!0ZL 


Input Off Current LOW 







-20 


/xA 


V C C = MAX . v OUT = 0.4 V, V E = 2.0 V 


>IH 


Input HIGH Current 






20 


/j.A 


V CC = MAX, V| N = 2.7 V 






0.1 


mA 


V CC = MAX, V IN = 7.0 V 


l|L 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


!0S 


Output Short Circuit Current 
(Note 3) 


-50 




-225 


mA 


V CC = MAX, V UT = V 


ice 


Power Supply 
Current 


LS240 




29 


50 


mA 


V cc = MAX, V, N = V, V E = 4.5 V 


LS241, LS244 




32 


54 



NOTES: 

1 . For conditions shown as MIN or Max, use the appropriate value specified under recommended operating conditions for the applicable device type. 

2. Typical limits are at V cc = 5.0 V, T A = 25°C. 

3. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25°C, V cc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


IPLH 
tpHL 


Propagation Delay, Data to Output 
54LS/74LS240 






14 
18 


ns 


Fig. 2 


C L = 


45 pF 


tpLH 
IPHL 


Propagation Delay, Data to Output 
54LS/74LS241, 54LS/74LS244 






18 
18 


ns 


Fig. 1 


C L = 


45 pF 


IPZH 


Output Enable Time to HIGH Level 






23 


ns 


Figs. 4, 5 


C L = 


45 pF 


tp 2L 


Output Enable Time to LOW Level 






30 


ns 


Figs. 3, 5 


Ru = 


667 n 


tpLZ 


Output Disable Time from LOW Level 






25 


ns 


Figs. 3, 5 


C L = 


5.0 pF 


t|>HZ 


Output Disable Time from HIGH Level 






18 


ns 


Figs. 4, 5 


R L = 


667 n 



AC WAVEFORMS 



J 'PLH l PH 

1-3 V 1.3V 



Flg.1 



V|N ^13V 



vqut 



->PLH 

^13V -jt- 1.3V 



Fig. 2 



V UT 



-J r- 1.5 V ^ j »1.S» 

r> — a ^=v 0L 

0.5 V-J 



Fig. 3 



tPHZ 

=>v 0H 



/ ({ ^ — *v „ 

_ / 1—0.5 V 



Fig. 4 



TO OUTPUT 
UNDER TEST 



4<h4H>H>h 



6 
I 



SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


tPZH 


Open 


Closed 


<PZL 


Closed 


Open 


tPLZ 


Closed 


Closed 


tPHZ 


Closed 


Closed 



Fig. 5 
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F54LS/74LS242 • F54LS/74LS243 

QUAD BUS TRANSCEIVER 



DESCRIPTION— The 54LS/74LS242 and 54LS/74LS243 are Quad Bus Transmitters/ 
Receivers designed for 4-line asynchronous 2-way data communications between 
data buses. 



• HYSTERESIS AT INPUTS TO IMPROVE NOISE IMMUNITY 

• 2-WAY ASYNCHRONOUS DATA BUS COMMUNICATION 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 



• FULLY TTL AND CMOS COMPATIBLE 



TRUTH TABLES 
54LS/74LS242 



INPUTS 


OUTPUT 




INPUTS 


OUTPUT 


E, 


D 


E 2 


D 


L 


L 


H 




L 


X 


(Z) 


L 


H 


L 




L 


X 


(Z) 


H 


X 


(Z) 




H 


L 


H 


H 


X 


(Z) 




H 


H 


L 



54LS/74LS243 



INPUTS 


OUTPUT 




INPUTS 


OUTPUT 


E, 


D 


E 2 


D 


L 


L 


L 




L 


X 


(Z) 


L 


H 


H 




L 


X 


(Z) 


H 


X 


(Z) 




H 


L 


L 


H 


X 


(Z) 




H 


H 


H 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X - Immaterial 
Z = HIGH Impedence 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

'Input Voltage (dc) -0.5 V to + 1 5 V 

*lnput Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



LOGIC AND 
CONNECTION DIAGRAMS 

DIP (TOP VIEW) 



54LS/74LS242 



Ncf7 



E 
LI 
E 
H 

gnd|T 



U]vcc 



— | pcj- 13] Ez 

l|] NC 

Tol 



54LS/74LS243 



T3] vcc 




GNpfy 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagramlasthe 
Dual In-Line Package. 
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GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS242XM 
54LS243XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS242XC 
74LS243XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X - package type; F (or Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


Vil 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


for All Inputs 




V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN. 'in 


= -18 mA 


V H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


l 0H = -12 mA 


V CC = MIN, V IN = V IH 


XC 


2.4 


3.1 




Iqh = — 15 mA 


or V| L per Truth Table 


Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Iql = 12 mA 


V CC = MIN, V IN = V IH 


XC 




0.35 


0.5 


V 


Iql = 24 mA 


or V| L per Truth Table 


'OZH 


Output Off Current HIGH 






20 


/xA 


V CC = MAX, V 0U T = 2-4 V, V E = 2.0 V 


bzL 


Input Off Current LOW 






-20 


fiA 


V cc = MAX, V 0UT = 0.4 V, V E = 2.0 V 


llH 


Input HIGH Current 






20 


/iA 


V C C = MAX, Vin - 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 7.0 V 


la 


Input LOW Current 






-0.4 


mA 


V CC = MAX, V| N = 0.4 V 


'os 


Output Short Circuit Current 
(Note 3) 


-50 




-225 


mA 


V cc = MAX, V 0UT = V 


ice 


Power Supply 


LS242 




29 


50 


mA 


V cc = MAX, V m = V, V E = 4.5.V 


Current 


LS243 




32 


54 



1. For conditions shown as MIN or Max, use the appropriate value specified under recommended operating conditions for the applicable device type. 

2. Typical limits are at V cc = 5.0 V, T A = 25°C. 

3. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C, V cc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tpLH 
tpHL 


Propagation Delay, Data to Output 
54LS/74LS242 






14 

18 


ns 


Fig. 2 


C L = 


45 pF 


tpLH 
tpHL 


Propagation Delay, Data to Output 
54LS/74LS243 






CO 00 


ns 


Fig. 1 


C L = 


45 pF 


tpZH 


Output Enable Time to HIGH Level 






23 


ns 


Figs. 4, 5 


C L = 


45 pF 


tpZL 


Output Enable Time to LOW Level 






30 


ns 


Figs. 3, 5 


Rl = 


667 n 


tpL2 


Output Disable Time from LOW Level 






25 


ns 


Figs. 3, 5 


C L = 


5.0 pF 




Output Disable Time from HIGH Level 






18 


ns 


Figs. 4, 5 


R L = 


667 a 
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F54LS/74LS245 

OCTAL BUS TRANSMITTER 



DESCRIPTION— The 54LS/74LS245 is an Octal Bus Transmitter/Receiver designed for 
8-line asynchronous 2-way data communication between data buses. Direction Input 
(DR) controls transmission of Data from_bus A to bus B or bus B to bus A depending 
upon its logic level. The Enable input (E) can be used to isolate the buses. 



• HYSTERESIS INPUTS TO IMPROVE NOISE IMMUNITY 

• 2-WAY ASYNCHRONOUS DATA BUS COMMUNICATION 

• INPUT DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



TRUTH TABLE 



INPUTS 


OUTPUT 


E 


DR 


L 


L 


Bus B Data to Bus A 


L 


H 


Bus A Data to Bus B 


H 


X 


Isolation 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 




ABSOLUTE MAXIMUM RATINGS above which the useful life may be impaired) 
Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to + 125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

•Input Voltage (dc) -0.5 V to +15 V 

•Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10V 

Output Current (dc) (Output LOW) +50 mA 

"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS245 


4.5 V 


5.0 V 


5.5 V 


-55°C to + 125°C 


74LS245 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package type; W for Flatpak, J for Ceramic Dip, N for Plastic Dip. See Packaging Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL 


parameter 


LIMITS 




TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


V,H 


Input HIGH Voltage 


2 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V, L 


Output LOW Voltage 


XM 






0.7 




Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V 


Vcd 


Input Clamp Diode Voltage 






-1.5 


V 


V cc = MIN, l, H = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.4 








Ioh = -1.0 m A 


V cc = MIN,V m = V,„or 
V, L per Truth Table 


XC 


2.4 








l „ = -2.6 mA 


Vol 


Output LOW Voltage 


XM.XC 






0.4 


V 


l 0L = 12 mA 


V cc = MIN,V IN = V ln or 
V, L per Truth Table 


XC 






0.5 


V 


l 0L = 24 mA 


'OZH 


Output Off Current HIGH 






20 




V cc = MAX, V 0UT = 2.4 V. V E = 2.0 V 


'oZL 


Output Off Current LOW 






-20 


^A 


V cc = MAX, V 0UT = 0.4 V, V E = 2.0 V 


■iH 


Input HIGH Current 






20 
0.1 


ma 

mA 


V cc = MAX, V, N = 2.7 V 
V cc = MAX, V IN = 10V 


l,L 


Input LOW Current 






-0.2 


mA 


Vcc = MAX, V, H = 0.4V 



Is, 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


V cc = MAX, V OUT = V 


Ice 


Power Supply 
Current 


Total, Output HIGH 






60 




Vcc = MAX, Outputs Open 


Total, Output LOW 






85 


mA 


Total at HIGH-Z 






75 




NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 

2. Typical limits are at V cc = 5.0 V, T, = 25°C. 

3. Not more than one output should be shorted at a time. 

AC characteristics: T a = 25°c, v cc = 5.0 v (See Page 5-322 for Waveforms) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tpLH 
tpHL 


Propagation Delay, Data to Output 






18 
18 


ns 


Figs. 1, 2 


C L = 45 pF 


tpZH 


Output Enable Time to HIGH Level 






25 


ns 


Figs. 4, 5 


C L = 45 pF 
R L = 667 a 


tpZL 


Output Enable Time to LOW Level 






30 


ns 


Figs. 3, 5 


tpLZ 


Output Disable Time from LOW Level 






25 


ns 


Figs. 3, 5 


C L = 5.0 pF 
R L = 667 11 


tpHZ 


Output Disable Time from HIGH Level 






18 


ns 


Figs. 4, 5 
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F54LS/74LS247 

BCD TO 7-SEGMENT DECODER/DRIVER 



DESCRIPTION — The 54LS/74LS247 has active LOW open-collector outputs guaran- 
teed to sink 12 mA (MILITARY) or 24 mA (COMMERICAL). It has the same electrical 
characteristics and pin connections as the 54LS/74LS47. The only difference is that the 
54LS/74LS247 will light the top bar (segment a) for numeral 6 and the bottom bar 
(segment d) for numeral 9. 



LOGIC SYMBOL 

7 12 6 3 



1 1 1 1 A A 


Ao Ai A2 A3 


LT 


RBI 






Bl/ 


a b c d e 


9 


RBO 



??????? ? 

13 12 11 10 9 15 14 

Vcc = Pin 16 
GND = Pin 8 



F54LS/74LS248 

BCD TO 7-SEGMENT DECODER 



DESCRIPTION— The 54LS/74LS248 has active HIGH outputs with internal 2 Ml 
pullup resistors. It has the same electrical characteristics and pin connections as the 
54LS/74LS48. The only difference is that the 54LS/74LS248 will light the top bar 
(segment a) for numeral 6 and the bottom bar (segment d) for numeral 9. 


LOGIC SYMBOL 

7 1 2 6 3 5 

I M I i A 






Ao At A2 As LI RBI 








Bl/ 

a b c d e f g RBO 






I I I I I I I ? 

13 12 11 10 9 15 14 4 




Vcc = Pin 16 
GND = Pin 8 



F54LS/74LS249 

BCD TO 7-SEGMENT DECODER 



DESCRIPTION— The 54LS/74LS249 has active HIGH open-collector outputs and is 
the 16-pin version of the 14 pin 54LS/74LS49. The 54LS/74LS249 incorporates the 
Lamp Test and BI/RBO inputs that are omitted in the 54LS/74LS49. Additionally, the 
54LS/74LS249 will light the top bar (segment a) for numeral 6 and the bottom bar 
(segment d) for numeral 9. 



LOGIC SYMBOL 



7 1 
l l 


2 6 
l l 


3 

A 


5 


Ao At 


A 2 A3 


LI 


RBI 








Bl/ 


a b c 


d e 1 


9 


RBO 



1 1 1 1 1 1 ? 

13 12 11 10 9 15 14 



Vcc = Pin 16 
GND = Pin 8 
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F54LS/74LS251 

8-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS251 is a MSI high-speed 8-lnput Digital Multiplexer. It 
provides, in one package, the ability to select one bit of data from up to eight sources. 
It can be used as a universal function generator to generate any logic function of four 
variables. Both assertion and negation outputs are provided. 



SCHOTTKY PROCESS FOR HIGH SPEED 

MULTIFUNCTION CAPABILITY 

ON-CHIP SELECT LOGIC DECODING 

INVERTING AND NON-INVERTING 3-STATE OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

FULLY TTL AND CMOS COMPATIBLE 













PIN NAMES 




LOADING (Note a) 








HIGH 


LOW 






Select Inputs 


0.5 U.L. 


0.25 U.L. 


, E o 




Output Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L 


Ifj- 


I? 


Multiplexer Inputs 


0.5 U.L. 


0.25 U.L. 


Z 




Multiplexer Output (Note b) 


65 (25) U.L. 


5 (2.5) U.L. 


z 




Complementary Multiplexer Output 
(Note b) 


65 (25) U.L. 


5 (2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 iifi. HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XMi and 5 U.L. for Commercial (XCi 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for 
Commercial (XC) Temperature Ranges. 





LOGIC SYMBOL 




7 

i 


1 3 2 1 15 

I I I I 


14 13 12 
1 1 1 






'1 '2 '3 U 


'5 '6 '7 




11 


So 








10 


Si 








9 


s 2 












2 Z 










t I 

6 5 






Vcc = Pin 16 






GND = Pin 8 




CONNECTION DIAGRAM 




DIP (TOP VIEW) 




'C 


'3 v cc 


3 10 




2 C 


'a U 






^e 


', '5 


2« 




«c 


'o '6 


3,3 




■E 


! '7 


3" 




6 E 


2 S 


3" 




C 


E s l 


3,0 




'L 


GND S 2 




NOTE: 






The 


-latpak version has the same 


pinouts (Connection Diagram) as the 


Dual in-Lin 


3 Package. 





LOGIC DIAGRAM 



GND - Pin 8 
O = Pin Numbers 
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FUNCTIONAL DESCRIPTION — This device is a logical implementation of a single-pole, 8-position switch with the switch 
position controlled by the state of three Select inputs, So, Si, S2. Both assertion and negation outputs are provided. The 
Output Enable input (To) is active LOW. When it is activated, the logic function provided at the output is: 

Z = EO"( | 0'^0' S T S 2 + 'r s 0' s rS2 + '2" s 0' s 1 + '3* s 0' s r s 2 + 
14-Sq-St -S 2 + l 5 -So-Sl -S 2 + l6-S0" s 1 -S 2 + h^O'^ " S 2>- 

When the Output Enable is HIGH, both outputs are in the high impedance ( high Z) state. This feature allows multiplexer 
expansion by tying the outputs of up to 1 28 devices together. When the outputs of the 3-state devices are tied together, all but 
one device must be in the high impedance state to avoid high currents that would exceed the maximum ratings. The Output 
Enable signals should be designed to ensure there is no overlap in the active LOW portion of the enable voltages. 



TRUTH TABLE 



E o 


s 2 


Si 


s 


'0 


h 


(2 


13 
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15 


16 
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Z 
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L 


L 


H 


L 


X 


X 


L 


X 


X 


X 


X 


X 


H 
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X 


H 


L 


H 



H - HIGH Voltage Level 

L » LOW Voltage Level 

X =■ Immaterial 

(Z) = High Impedance (Off) 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +1 50°C 

Temperature (Ambient) Under Bias — 55° C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

* Input Voltage (dc) -0.5 V to +1 5 V 

* Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS251XM 


4.5 V 


5.0 V 


5.5 V 


-55 °C to +125°C 


74LS251XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


xc 






0.8 


V CD 


Input Clamp Diode Voltage 




—0.65 


— 1 .5 


V 


V cc = MIN, l, N = -18 mA 




Output HIGH Voltage 


XM 


2 4 


3 4 




v 


l 0H = -1.0 mA 


V CC = MIN, V, N = V| H or 
V| L per Truth Table 


XC 


2.4 


3.1 




V 


l 0H = -2.6 mA 


V OL 


Output LOW Voltage 


XM.XC 




25 


4 


V 


lOL = 4 -0 mA 


V CC = MIN. V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


'OZH 


Output Off Current HIGH 






20 


M 


V CC = MAX, V 0UT = 2.7 V, Vg = 2.0 V 


'OZL 


Output Off Current LOW 






— on 


M A 


V CC = MAX, V 0UT = 0.4 V, Vf = 2.0 V 


'|H 


Input HIGH Current 




1.0 


20 


uA 


V cc = MAX, V, N = 2.7 V 




0.1 


mA 


V CC = MAX, V |N = 10V 


hi 


Input LOW Current 






-0.4 


mA 


V CC = MAX, V |N = 0.4 V 

1 


'sc 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V cc = MAX.V OUT = 0V 


'cc 


Power Supply Current, 
Outputs LOW 




6.1 


10 


mA 


V cc = MAX, V, N = 4.5 V, V|- = V 


Power Supply Current, 
Outputs Off 




7.1 


12 


mA 


V cc = MAX, V, N = 4.5 V, Vf = 4.5 V 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, T A = 25° C. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A == 25°C 



SYMBOL PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay, 
Select to Z Output 




11 

23 


20 
33 


ns 


Fig. 1 


V CC =5.0V 
C L = 15 pF 


'PLH 
'PHL 


Propagation Delay, 
Select to Z Output 




30 
18 


45 

30 


ns 


Fig. 2 


'PLH 
'PHL 


Propagation Delay, 
Data to Z Output 




7.0 
10 


12 
15 


ns 


Fig. 1 


'PLH 
'PHL 


Propagation Delay, 
Data to Z Output 




18 
15 


27 
23 


ns 


Fig. 2 


'PZH 


Output Enable Time 
to HIGH Level 




12- 


20 


ns 


Figs. 4, 5 


C L = 1 5 pF 
R L = 2 kO 


'PZL 


Output Enable Time 
to LOW Level 




17 


25 


ns 


Figs. 3, 5 


'PLZ 


Output Disable Time 
from LOW Level 




12 


20 


ns 


Figs. 3, 5 


C L = 5 pF 
R|_ = 2 kfi 


'PHZ 


Output Disable Time 
from HIGH Level 




17 


25 


ns 


Figs. 4, 5 
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3-STATE AC WAVEFORMS 



.7X 



Fig. 1 



— <PZL — " 

VOUT J[- 

> f? ■ 



— 



— M V 

V IN J_,3V -E. 



VOUT 



l PLH 
1.3 V 



l PHL 
1.3 V 



Fig. 2 



> » ' 

—-"4 — 'PZH 

/ — e? — 

VQUT — -}<— 1.3V 




*1.3V 



Fig. 3 



Fig. 4 



AC LOAD CIRCUIT 



TO OUTPUT 
UNDER TEST 




SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


«PZH 


Open 


Closed 


<PZL 


Closed 


Open 


<PLZ 


Closed 


Closed 


tPHZ 


Closed 


Closed 



T=<=u 



• Includes Jig and Probe Capacitance. 



Fig. S 
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F54LS/74L! 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS253 is a MSI Dual 4-lnput Multiplexer with 3-state 
outputs. It can select two bits of data from four sources using common select inputs. The 
outputs may be individually switched to a high impedance state with a HIGH on the 
respective Output Enable (Eo) inputs, allowing the outputs to interface directly with bus 
oriented systems. It is fabricated with the Schottky barrier diode process for high speed 
and is completely compatible with all Fairchild TTL families. 

. SCHOTTKY PROCESS FOR HIGH SPEED 

. MULTIFUNCTION CAPABILITY 

. NON-INVERTING 3-STATE OUTPUTS 

. INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
. FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


S . Si 


Common Select Inputs 


0.5 U.L. 


0.25 U.L. 


Multiplexer A 








EfJa 


Output Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


'Oa - '3a 


Multiplexer Inputs 


0.5 U.L. 


0.25 U.L. 


z a 


Multiplexer Output (Note b) 


65(25)U.L. 


5(2.5) U.L. 


Multiplexer B 








EfJb 


Output Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


'Ob - '3b 


Multiplexer Inputs 


0.5 U.L. 


0.25 U.L. 


*b 


Multiplexer Output (Note b) 


65(25) U.L. 


5(2.5) U.L. 



NOTES" 

a. 1 TTL Unit Load (U.L.) = 40 M HIGH/1 .6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military and 65 U.L. for 



Commercial Temperature Ranges. 



LOGIC DIAGRAM 

EQb '3b *2b 'lb lOb $0 S ' ' 3 " ' 2a l,a ' 0a 



© 




© A© 



LOGIC SYMBOL 



6 5 4 3 10 11 12 13 15 



i 








II 






i 


_ Erja loa 1 

So 

Si 


a '2a l3a 'Ob > Tb 1 


b >3b E 0b 






1 



Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION — This device contains two identical 4-lnput Multiplexers with 3-state outputs. They select 
two bits from four sources selected by common select inputs (So, Si). The 4-input multiplexers have individual Output 
Enable (~Eba,~Ebb) inputs which when HIGH, forces the outputs to a high impedance (high Z) state. 

This device is the logic implementation of a 2-pole, 4-position switch, where the position of the switch is determined by the 
logic levels supplied to the two select inputs. The logic equations for the outputs are shown below: 

z a = 1 0a- <'0a-Si • S +I 1a -Si • S + l 2a ■ • S"o + l 3a ■ S, • S ) 
Z b =E b- dOb-Sl -So+hb-Si -SQ+ljb-S! • S + l 3b • S, • S > 

If the outputs of 3-state devices are tied together, all but one device must be in the high impedance state to avoid high currents 
that would exceed the maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose 
outputs are tied together are designed so that there is no overlap. 



TRUTH TABLE 



SELECT 
INPUTS 


DATA INPUTS 


OUTPUT 
ENABLE 


OUTPUT 


s 


Si 


|Q 


'1 


l2 


J3 


E 


Z 


X 


X 


X 


X 


X 


X 


H 


(Z) 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


L 


H 


H 


L 


X 


L 


X 


X 


L 


L 


H 


L 


X 


H 


X 


X 


L 


H 


L 


H 


X 


X 


L 


X 


L 


L 


L 


H 


X 


X 


H 


X 


L 


H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


x 


X 


X 


H 


L 


H 



H = HIGH Level 
L • LOW Level 
X = Immaterial 
(Z) = High Impedance (off) 

Address inputs Sq and Si are common to both sections. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature — 65° C to +1 50°C 

Temperature (Ambient) Under Bias — 55° C to +1 25°C 

V CC Pin Potential to Ground Pin -0.5 V to +7.0 V 

*lnput Voltage (dc) -0.5 V to +15 V 

"Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS253XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to+125°C 


74LS253XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Ptastic Dip. See Packaging Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



O I IVIUVL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l iN = -18 mA 


V 0H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


Iqi_I = -1.0 mA 


V CC = MIN, V |N = V |H or 
V| L per Truth Table 


XC 


2.4 


3.1 




l 0H = -2.6 mA 


V 0L 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4-0 mA 


V CC = MIN- V|N = V| H or 
V|l per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'OZH 


Output Off Current HIGH 






20 


/uA 


V CC = MAX, V 0UT = 2.7 V,V| = 2.0 V 


'OZL 


Output Off Current LOW 






-20 


fjA 


V cc = MAX, V 0UT = 0.4 V, Vf = 2.0 V 


'lH 


Input HIGH Current 






20 


M 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V CC =MAX, V |N =10V 


l|L 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


'sc 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current, 
Outputs LOW 




7.0 


12 


mA 


V cc = MAX, V, N = V, V§ = V 


Power Supply Current, 
Outputs Off 




8.5 


14 


V cc = MAX, V, N = V, Vg = 4.5 V 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5 -° v . 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 
'PHL 


Propagation Delay, 
Data to Output 




10 
10 


15 
15 


ns 


Fig. 1 


C L = 15 pF 


SRI 


Propagation Delay. 
Select to Output 




20 
16 


29 
24 


ns 


Fig. 1 


C L = 15 pF 


l PZH 


Output Enable Time 
to HIGH Level 




12 


18 


ns 


Figs. 4, 5 


C L = 15 pF 
R L = 2kfi 


*PZL 


Output Enable Time 
to LOW Level 




11 


18 


ns 


Figs. 3. 5 


•PLZ 


Output Disable Time 
from LOW Level 




22 


32 


ns 


Figs. 3. 5 


C L = 5 pF 
R L = 2 kO 


<PHZ 


Output Disable Time 
from HIGH Level 

1 




11 


18 




ns 

1 


Figs. 4, 5 
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F54LS/74LS256 

DUAL 4-BIT ADDRESSABLE LATCH 



DESCRIPTION— The F54LS/74LS256 is a Dual 4-Bit Addressable Latch with common 
control inputs; these include two Address inputs (Ao, Ai), an active LOW Enable input (E) 
and an active LOW Clear input (C). Each latch has a Data input (D) and four outputs (Q0-Q3). 

When the Enable (E) is HIGH and the Clear input (Cf) is LOW, all outputs (Q0-Q3 _)are LOW. 
Dual 4-channel demultiplexing occurs when the C and E are both LOW. When C is HIGH 
and~E"is LOW, the selected output (Q0-Q3), determined by the Address inputs, follows D. 
When the~E~goes HIGH, the contents of the latch are stored. When operating in the address- 
able latch mode (T=LOW, C=HIGH), changing more than one bit of the Address (Ao, Ai) 
could impose a transient wrong address. Therefore, this should be done only while in the 
memory mode (E=C=HIGH). 

• SERIAL-TO-PARALLEL CAPABILITY 

• OUTPUT FROM EACH STORAGE BIT AVAILABLE 

• RANDOM (ADDRESSABLE) DATA ENTRY 

• EASILY EXPANDABLE 

• ACTIVE LOW COMMON CLEAR 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATABLE 



LOGIC SYMBOL 

3 2 1 15 14 13 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


Ao, Ai 


Address Inputs 


0.5 U.L. 


0.25 U.L. 


Da, Db 


Data Inputs 


0.5 U.L. 


0.25 U.L. 


E" 


Enable Input (Active LOW) 


1.0 U.L. 


0.5 U.L. 


"C 


Clear Input (Active LOW) 


0.5 U.L. 


0.25 U.L. 


Qoa-Q3a, Qob"Q3b 


Parallel Latch Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 11A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 















t 












c 

Q01 C 


' E Ao 

Ai 

C 

la Q2a 0,3a 






E Db 

Ao 
Ai 
C 

Qob Qlb Q2b Q3b 
















I 






1 1 


1 



6 7 9 10 11 12 

Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 



LOGIC DIAGRAM 




Vcc = Pin 16 
GND = Pin 8 
0= Pin Numbers 
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TRUTH TABLE 



c 


¥ 


D 


Ao 


A, 


do 


Qi 


02 


Q3 


MODE 




L 


H 


X 


X 


X 


L 


L 


L 


L 


Clear 




L 


L 


L 


L 


L 


L 


L 


L 


L 


Demultiplex 




L 


L 


H 


L 


L 


H 


L 


L 


L 






L 


L 


L 


H 


L 


L 


L 


L 


L 






L 


L 


H 


H 


L 


t 


H. 


L 


L 






L 


L 


L 


L 


H 


L 


L 




L 






L 


L 


H 


L 


H 






^ 








L 


L 


L 


H 


H 


L 


L 


L 


L 






L 


L 


H 


H 


H 


L 


L 


L 


H 






H 


H 


X 


X 


X 


Qn-1 


Qn-1 


Qn-i 


Qn-i 


Memory 




H 


L 


L 


L 


L 


L 


Qn-1 


Qn-i 


. Qn-i 


Addressable 




H 


L 


H 


L 


L 


H 


Qn-1 


Qn-1 


Qn-i 


Latch 




H 


L 


L 


H 


L 


Qn-1 


L 


Qn-i 


Qn-1 






H 


L 


H 


H 


L 


Qn-1 


H 


Qn-1 


Qn-1 






H 


L 


L 


L 


H 


Qn-1 


Qn-1 


L 


Qn-1 






H 


L 


H 


L 


H 


Qn-1 


Qn-1 


H Qn-1 






H 


L 


L 


H 


H 


Qn-1 


Qn-1 


Qn-1 


L 






H 


L 


H 


H 


H 


Qn-i 


Qn-1 


Qn-1 


H 







H = High Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



MODE SELECTION 



E 


~C 


MODE 


L 


H 


Addressable Latch 


H 


H 


Memory 


L 


L 


Dual 4-Channel Demultiplexer 


H 


L 


Clear 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
'Input Voltage (dc) 
'Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°Cto +150° C 
-55° Cto +125° C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 




SUPPLY VOLTAGE (Vcc) 




TEMPERATURE 


MIN 


TYP 


MAX 


54LS256XM 


4.5 V 


5.0 V 


5 5V 


-55° Cto +125° C 


74LS256XC 


4.75 V 


5.0 V 


5.25 V 


0° C to +70° C 



X = package type; Ffor Flatpak, D for Ceramic Dip, Pfor Plastic Dip. See Packaging Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 






LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


V cc = MIN, Iqh = -400 /xA 
V tN = Vih or Vil per Truth Table 


XC 


2.4 


3.1 




Vol 


Output LOW Voltage 


XM, XC 




0.25 
0.35 


0.4 
0.5 


V 


I l = 4.0 mA V cc = MIN, V, N = V m 
■OL — m " or V|l per i ruin laoie 


V|H 


Input HIGH Level 




2.0 






V 


Guaranteed Input Logical HIGH Voltage 
for All Inputs 


V|L 


Input LOW Level 


XM 






0.7 


V 


Guaranteed Input Logical LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 








-1.5 


V 


V CC = MIN, I,n = -18 mA 


IlL 


Input LOW Current 
A , A,, C, D a , D b 
E 








-0.4 
-0.8 


mA 


V CC = MAX . V IN = 0.4 V 


\m 


Input HIGH Current 

Ao, Ai, C, Da, Db 
E 








20 
40 




V CC = MAX, V, N - 2.4 V 


i'lM 


Input HIGH Current 
Ao, A-i, C, Da, Db 
E 








0.1 
0.2 


mA 


V cc = MAX, V| N = 10 V 


los 


Output Short Circuit Current 
(Note 5) 




-20 




-100 


mA 


V CC = MAX, Vqut = o V 


ice 


Power Supply Current 






20 


36 


mA 


V CC S MAX 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specifica- 
tion. A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represents the "worst case" value for the parameter. Since these "worst case" values normally occur at the temp- 
erature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and MAX loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: Ta = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn-Off Delay, Enable to Output 




20 




ns 


V C c = 5.0 V, C L = 15pF 


tpHL 


Turn-On Delay. Enable to Output 




16 




ns 


Fig. 1 


tPLH 


Turn-Off Delay. Data to Output 




20 


30 


ns 


Vcc = 5.0 V. C L = 15pF 


tPHL 


Turn-On Delay, Data to Output 




13 


20 


ns 


Fig. 2 


tPLH 


Turn-Off Delay, Address to Output 




20 


30 


ns 


Vcc = 5.0 V, C L = 15pF 


tPHL 


Turn-On Delay, Address to Output 




14 


20' 


ns 


Fig. 3 


tPHL 


Turn-On Delay, Clear to Output 




12 


18 


ns 


Vcc = 5.0V,C L = 15pF 
Fig. 5 
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AC SET-UP REQUIREMENTS: Ta = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t s (H) 


Set-up Time HIGH, Data to Enable 


20 


13 




ns 




th(H) 


Hold Time HIGH, Data to Enable 





-7.0 




ns 


Vcc = 5.0V Fig. 4 


ML) 


Set-up Time LOW, Data to Enable 


15 


7.0 




ns 


th(L) 


Hold Time LOW, Data to Enable 





10 




ns 




U(A-E) 


Set-up Time, Address to Enable (Note 6) 





-7.0 




ns 


Vcc = 5.0V Fig. 6 


tp„ (El 


Enable Pulse Width 


17 


12 




ns 


Vcc = 5.0V Fig. 1 



NOTES: 

6. The Address to Enable Set-up Time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the 
correct latch is addressed and the other I: 

7. The shaded areas indicate when the inputs are permitted to change for predictable output performance. 




Fig. 1 TURN-ON AND TURN-OFF DELAYS, ENABLE 
TO OUTPUT AND ENABLE PULSE WIDTH 




J..5V 
I 



OTHER CONDITIONS: "C = H, A = STABLE 



Fig. 2 TURN-ON AND TURN-OFF DELAYS, I 
OUTPUT 



i TO 







- - 


■ 'PHL 





f 



OTHER CONDITIONS: E = L, C = H, A = STABLE 



Fig. 3 TURN-ON AND TURN-OFF DELAYS, ADDRESS 
TO OUTPUT 



\ 
/ 



— *j 'PHL 



%_ 



OTHER CONDITIONS: E = L,CT= L, D = H 



Fig. 4 SET-UP AND HOLD TIME, DATA TO ENABLE 




OTHER CONDITIONS: C = H, A = STABLE 



DELAY, CLEAR TO OUTPUT 



Y 



OTHER CONDITIONS: E = H 



. 







Fig. 6 SET-UP TIME, ADDRESS TO ENABLE 
(SEE NOTES 6 AND 7) 



OTHER CONDITIONS: C = H 
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F54LS/74LS257 

QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS257 is a MSI Quad 2-lnput Multiplexer with 3-state 
outputs. Four bits of data trom two sources can be selected using a Common Data Select 
input. The four outputs present the selected data in true (non-inverted) form. The outputs 
may be switched to a high impedance state with a HIGH on the common Output Enable 
(Eo) Input, allowing the outputs to interface directly with bus oriented systems. It is 
fabricated with the Schottky barrier diode process for high speed and is completely 
compatible with all Fairchild TTL families. 

• SCHOTTKY PROCESS FOR HIGH SPEED 

• MULTIPLEXER EXPANSION BY TYING OUTPUTS TOGETHER 

• NON-INVERTING 3-STATE OUTPUTS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 

S 

EO 

'Oa ~ 'Od 
Ha - 'id 



LOADING (Note a) 



Common Data Select Input 
Output Enable (Active LOW) Input 
Data Inputs from Source 
Data Inputs from Source 1 
Multiplexer Outputs (Note b) 



HIGH 


LOW 


1.0 U.L. 


0.5 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


65(25) U.L. 


5 (2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) « 40 mA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XMI and 5 U.L. for Commercial IXC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for 
Commercial (XC) Temperature Ranges. 



LOGIC DIAGRAM 



© 



© 



o 



o 



© 



© 



o 



o 



© I© 




V CC = Pin 16 
GND = Pin 8 
O = Pin Numbers 



LOGIC SYMBOL 



15 2-3 5 6 14 13 11 10 



E '0a '1a '0b l 1b 'Oc 'ic 'od 'id 



4 7 12 9 



VCC 
GND 



' Pin 16 
' Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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The device is the logic implem 
logic levels supplied to the 



z a" E 




the switch is determined by the 
below: 



('la ' s+ 'Oa 
Z C =E - <l 1c -S + l 0c -S) 



z b = E o • <'ib • s+ 'ob • 
z d = I o- did- s + l od - s) 



When the Output Enable Input (Eo) is HIGH, the outputs are forced to a high impedance "off" state. If the outputs are tied 
together, all but one device must be in the high impedance state to avoid high currents that would exceed the maximum 
ratings. Designers should ensure that Output Enable signals to 3-state devices whose outputs are tied together are designed 
so there is no overlap. 



TRUTH TABLE 



OUTPUT 


SELECT 


DATA 


OUTPUTS 


ENABLE 


INPUT 


INPUTS 




S 


10 '1 


z 


H 


X 


X X 


IZ) 


L 


H 


X L 


L 


L 


H 


X H 


H 


L 


L 


L X 


L 


L 


L 


H X 


H 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X » Immaterial 

(Z)i= High impedance (offl 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
*lnput Voltage (dc) 
* Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 




-65°Cto +150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mAto+5.0mA 
-0.5 V to +10 V 
+50 mA 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS257XM 


4.5 V 


5.0 V 


5.5 V 


-55 °C to +125°C 


74LS257XC 


4.75 V 




5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for 



Ceramic 



Dip, P for Plastic Dip. See F 



jing Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Liuaranteea input niLjti voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






U.O 


V CD 


Input Clamp Diode Voltage 




0. 65 


1 .0 


w 


V cc = MIN, l| N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


"> A 








IqI_I = -1 .0 mA 


V CC = MIN, V |N = V| H or 
V| L per Truth Table 


XC 


2.4 


3.1 




V 


l 0H = -2.6 mA 


v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'OZH 


Output Off Current HIGH 






20 


/iA 


V CC = MAX, V QUT = 2.4 V. Vg = 2.0 V 


'OZL 


Output Off Current LOW 






-20 




V cc = MAX, V 0UT = 0.4 V, Vg = 2.0 V 


'IH 


Input HIGH Current 
'Ox' 'ix 

S 






20 
40 


Ml 


V cc = MAX, V, N = 2.7 V 


Input HIGH Current at MAX 
Input Voltage 

Eo- 'Ox' Hx 
S 






0.1 

0.2 


mA 


V cc = MAX, V| N = 1 V 


'IL 


Input LOW Current 

% 'Ox- Hx 
S 






-0.4 
-0.8 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = 0V 


'cc 


Power Supply Current, Outputs HIGH 






10 


mA 


V cc = MAX, V, N = 4.5 V. Vg = V 


Power Supply Current, Outputs LOW 






16 


V cc = MAX, V| N = V, Vg = V 


Power Supply Current, Outputs OFF 






17 


V cc = MAX, V| N = V, Vg = 4.5 V 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at VQC = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C, V cc = 5.0 V (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
l PHL 


Propagation Delay, Data to Output 






18 
14 


ns 


Fig. 1 


C L = 15 pF 


'PLH 
'PHL 


Propagation Delay, Select to Output 






21 
21 


ns 


Fig. 1 


C L = 15 pF 


'PZH 


Output Enable Time to HIGH Level 






28 


ns 


Figs. 4, 5 


C L = 15 pF 


'PZL 


Output Enable Time to LOW Level 






24 


ns 


Figs. 3, 5 


R L = 2 kO. 


'PLZ 


Output Disable Time from LOW Level 






22 


ns 


Figs. 3. 5 


C L = 5.0 pF 


l PHZ 


Output Disable Time from HIGH Level 






14 


ns 


Figs. 4. 5 


R L = 2 kQ 
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QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS285 is a MSI Quad 2-lnput Multiplexer with 3-state 
outputs. Four bits of data from two sources can be selected using a common data select 
input. The four outputs present the selected data in the complement (inverted) form. 
The outputs may be switched to a high impedance state with a HIGH on the common 
Output Enable (~E~o) Input, allowing the outputs to interface directly with bus oriented 
systems. It is fabricated with the Schottky barrier diode process for high speed and is 
completely compatible with all Fairchild TTL families. 




SCHOTTKY PROCESS FOR HIGH SPEED 
MULTIPLEXER EXPANSION BY " 
INVERTING 3-STATE OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 



HIGH 



Common Select Input 

Output Enable (Active LOW) Input 

Data Inputs from Source 

Data Inputs from Source 1 



1.0 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 



S 

E 

'0a - '0d 
[la — _Hd 
Z a-Z d 
NOTES: 

a. 1 TTL Unit Load (U.L.) =40 M A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for 
Commercial (XC) Temperature Ranges. 



Multiplexer Outputs (Active LOW) (Note b) 65(25) U.L. 



LOW 



0.5 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
5(2.5) U.L. 



LOGIC DIAGRAM 



© 







© 



© 



© 



© 



© 



© 



ri I r~l I ri I n 



V CC = Pin 16 
GNO=Pin 8 
O = Pin Numbers 













E '08 'n '0b 'lb '0c he '0d 'id 






s 

h z c Zd 



LOGIC SYMBOL 



15 2 3 5 6 14 13 1t 10 



RTT 

A 7 12 9 



Vcc = Pin i 6 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



' L 


s 




J 16 




! 0a 


E 






'l. 


'0c 


J, 4 






'ic 


1" 




'ob 


T c 




•r. 


'lb 


'0d 


1" 


1 E 


*"b 


'id 




•c 


GND 


T * 





NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION — This device is a Quad 2-lnput Multiplexer with 3-state outputs. It selects four bits of data 
from two sources under control of a common Select Input (S). When the Select Input is LOW, the lo inputs are selected and 
when Select is HIGH, the h inputs are selected. The data on the selected inputs appears at the outputs in inverted form. 

The Quad 2-lnput Multiplexer is the logic implementation of a 4-pole, 2-position switch where the position of the switch is 
determined by the logic levels supplied to the Select Input. The logic equations for the outputs are shown below: 

Za = E - <'la- s+l 0a-S> Z b = E • (l 1b • S + l Qb • S) 

Z c = E -(li c -S + l 0c -S) Z d = E Q - (l 1d -S+l 0d -S) 

When the Output Enable Input (E~o) is HIGH, the outputs are forced to a high impedance "off" state. If the outputs of the 
3-state devices are tied together, all but one device must be in the high impedance state to avoid high currents that would 
exceed the maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose outputs are tied 
together are designed so there is no overlap. 



TRUTH TABLE 



OUTPUT 


SELECT 


DATA 


OUTPUTS 


ENABLE 


INPUT 


INPUTS 


io 


S 


lO '1 


z 


H 


X 


X X 


<ZI 


L 


H 


X L 


H 


L 


H 


X H 


L 


L 


L 


L X 


H 


L 


L 


H X 


L 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Immaterial 

(Z) = High Impedance (Off) 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +1 50° C 

Temperature (Ambient) Under Bias -55°Cto +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

* Input Voltage (dc) -0.5 V to +15 V 

* I nput Current (dc) -30 m A to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS258XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS258XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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MIN 


TYP 


MAX 






V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 


Input LOW Voltage 


XM 






0.7 


y 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = —18 mA 


V 0H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 
V 


l 0H = -1.0 mA 


V CC = MIN, V, N = V| H or 
V| L per Truth Table 


XC 


2.4 


3.1 




l 0H = -2.6 mA 


V 0L 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 
V 


IOL = 12mA 


V CC = WIN, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


l 0L = 24 mA 


'OZH 


Output Off Current HIGH 






20 


M 


V cc = MAX, V 0UT = 2.4 V, Vg = 2.0 V 


'OZL 


Output Off Current LOW 






-20 


tiA 


V CC = MAX, V 0(JT = 0.4 V, Vf = 2.0 V 


■lH 


Input HIGH Current 
E , l 0x , l 1x 
S 






20 
40 


(lA 


V cc = MAX, V, N = 2.7 V 


Input HIGH Current at MAX 
Input Voltage 
E , 'Ox' Hx 
S 






0.1 
0.2 


mA 


V cc = MAX, V !N = 10 V 


!|L 


Input LOW Current 

% 'Coo Hx 
S 






-0.4 
-0.8 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-30 




-130 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current. Outputs HIGH 






7 


mA 


V cc = MAX, V, N = V, V| = V 


Power Supply Current, Outputs LOW 






14 


mA 


V cc = MAX, V| N = 4.5 V, Vg = V 


Power Supply Current, Outputs OFF 






19 


mA 


V cc = MAX, V, N = V, Vf = 4.5 V 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc " 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C, V cc = 5.0 V (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 
'PHL 


Propagation Delay, Data to Output 






CO CO 


ns 


Fig. 1 


C L = 45pF 


'PLH 
'PHL 


Propagation Delay, Select to Output 






21 
21 


ns 


Fig. 1 


C L = 45pF 


'PZH 


Output Enable Time to HIGH Level 






30 


ns 


Figs. 4, 5 


C L = 45pF 


'PZL 


Output Enable Time to LOW Level 






30 


ns 


Figs. 3, 5 


Rl = 667 


'PLZ 


Output Disable Time from LOW Level 






30 


ns 


Figs. 3, 5 


C L = 5.0pF 


*PHZ 


Output Disable Time from HIGH Level 






25 


ns 


Figs. 4, 5 


R L = 667 
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F54LS/74LS259 

8-BIT ADDRESSABLE LATCH 



DESCRIPTION — The 54LS/74LS259 is a high-speed 8-Bit Addressable Latch designed 
for general purpose storage applications in digital systems. It is a multifunctional device 
capable of storing single line data in eight addressable latches, and also a 1-of-8 decoder 
and demultiplexer with active HIGH outputs. The device also incorporates an active LOW 
common Clear for resetting all latches, as well as, an active LOW Enable. It is functionally 
identical to the 9334 and 93L34 8-bit addressable latch. 



SERIAL-TO-PARALLEL CONVERSION 

EIGHT BITS OF STORAGE WITH OUTPUT OF EACH BIT AVAILABLE 

RANDOM (ADDRESSABLE) DATA ENTRY 

ACTIVE HIGH DEMULTIPLEXING OR DECODING CAPABILITY 

EASILY EXPANDABLE 

COMMON CLEAR 

FULLY TTL AND CMOS COMPATIBLE 



LOADING (Note a) 



PIN NAMES 




HIGH 


LOW 


Ao, Ai, A2 


Address Inputs 


0.5 U.L 


0.25 U.L. 


D 


Data Input 


0.5 U.L. 


0.25 U.L. 


T 


Enable (Active LOW) Input 


1.0 U.L. 


0.5 U.L. 


C~ 


Clear (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


Qo to Q7 


Parallel Latch Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 tiA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC SYMBOL 

14 13 



JLJ. 



C Oo Oi 2 O3 04 05 06 °7 



15 4 5 6 7 9 10 11 12 

V cc - Pin 16 
GND » Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



2 £ a, 

3£ Aj 

°1 

8^ GND 



> 

3° 



LOGIC DIAGRAM 



Pin 16 
GND - Pin 8 
O = Pi" Numbers 
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FAIRCHILD • F54LS/74LS259 



FUNCTIONAL DESCRIPTION — The 54LS/74LS259 has four modes of operation as shown in the mode selection table. In the 
addressable latch mode, data on the Data line (D) is written into the addressed latch. The addressed latch will follow the data 
input with all non-addressed latches remaining in their previous states. In the memory mode, all latches remain in their 
previous state and are unaffected by the Data or Address inputs. 

In the one-of-eight decoding or demultiplexing mode, the addressed output will follow the state of the D input with all other 
inputs in the LOW state. In the clear mode all outputs are LOW and unaffected by the address and data inputs. 

When operating the 54LS/74LS259 as an addressable latch, changing more than one bit of the address could impose a 
transient wrong address. Therefore, this should only be done while in the memory mode. 

The truth table below summarizes the operations of the 54LS/74LS259. 



MODE SELECTION 



TRUTH 



¥ 


C 


MODE 


L 
H 
L 
H 


H 
H 
L 
L 


Addressable Latch 
Memory 

Active HIGH Eight-Channel Demultiplexer 
Clear 



X = Don't Care Condition 
L = LOW Voltage Level 
H = HIGH Voltage Level 
On-i = Previous Output State 



PRESENT OUTPUT STATES 



C E D A0A1A2 



L H H H H 



H H X X X X 



HI I L L L 

H L H L L L 

H L L H L L 

H L H H L L 



L L H H H 
L H H H H 



O3 



Os 



Oe 



L L 



H L L 



L L L 

L L L 

L L L 

L L L 

L L L 



L Qn-. Qn- 

H Qn-1 Qn- 

Qn-1 L Qn- 

Qn-i H Qn- 



Qn-i " 







• Qn-1 
Qn-i 



Clear 

Demultiplex 



Memory 



Addressable 
Latch 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
VccPin Potential to Ground Pin 
"Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



-65°Cto+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5Vto+15V 
-30 mA to +5.0 mA 
-0.5Vto+10V 
+50 mA 



PART NUMBER 


SUPPLY VOLTAGE (Vcc) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS259XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to 125°C 


74LS259XC 


4.75 V 


5.0 V 


5.25 V 


0°C to 70" C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 




LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


V cc = MIN, l 0H = -400 ,iA 
Vin = V| H or vil Per Truth Table 




2.4 


3.1 




Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


I l = 4.0 mA 


V CC = MIN, V m - V IH 
or V| L per Truth Table 


XC 




0.35 


0.5 


Iql = 8.0 mA 


Vih 


Input HIGH Level 




2.0 






V 


Guaranteed Input Logical HIGH Voltage 
for All Inputs 


Vil 


Input LOW Level 


XM 






0.7 


V 


Guaranteed Input Logical LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 








-1.5 


V 


V C C = MIN, l IN = 18 mA 


!|L 


Input LOW Current 
Ao, Ai, A2, D, C, 
E 








-0.4 
-0.8 


mA 


V cc = MAX, V| N - 0.4 V 


l|H 


Input HIGH Current 
Ai, As, A3, D, C, 
E 








20 
40 




V CC = MAX, V| N = 2.4 V 


l|H 


Input HIGH Current 

Ai, A2, A3, D, C. 
E 








0.1 

0.2 


mA 


V CC = MAX, V, N = 10 V 


los 


Output Short Circuit Current 
(Note 5) 




-20 




-100 


mA 


V CC = MAX, Vqut = o v 


ice 


Power Supply Current 






20 


36 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and max loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25° C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn-Off Delay, Enable to Output 




20 


27 


ns 


Vcc = 5.0 V, C L = 15pF 




tPHL 


Turn-On Delay, Enable to Output 




16 


24 


ns 


Fig. 1 




tPLH 


Turn-Off Delay, Data to Output 




20 


30 


ns 


Vcc = 5.0 V, C L = 15pF 




tpHL 


Turn-On Delay, Data to Output 




13 


20 


ns 


Fig. 2 




tPLH 


Turn-Off Delay, Address to Output 




20 


30 


ns 


Vcc = 5.0V, C L = 15pF 




tPHL 


Turn-On Delay, Address to Output 




14 


20 


ns 


Fig. 3 




tPHL 


Turn-On Delay, Clear to Output 




12 


18 


ns 


Vcc = 5.0 V, C L = 15pF 
Fig. 5 
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AC SET-UP REQUIF 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


U (H) 
th (Hi 


Set-up Time HIGH, Data to Enable 
Hold Time HIGH, Data to Enable 


20 



13 
-7.0 




ns 
ns 


Vcc — 5.0 V 
Fig. 4 


t s (L) 
th (L) 


Set-up Time LOW, Data to Enable 
Hold Time LOW, Data to Enable 


15 



7 
10 




ns 
ns 


ts (A-T) 


Set-up Time, Address to Enable 
(See Note 1 ) 





-7.0 




ns 


Vcc = 5.0 V 
Fig. 6 


tp» 'B 


Enable Pulse Width 


17 


12 




ns 


Vcc = 5.0 V 
Fig. 1 



NOTES: 

1 . The Address to Enable Set-up Time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct 
latch is addressed and the other latches are not affected. 

2. The shaded areas indicate when the inputs are permitted to change for predictable output performance. 




AC WAVEFORMS 



Fig. 1 TURN-ON AND TURN-OFF DELAYS, ENABLE 
TO OUTPUT AND ENABLE PULSE WIDTH 



»~\ 'PHL »>| 'PLH \-+ 

■~^C F 



— 



OTHER CONDITIONS: C = H. A = STABLE 



Fig. 2 TURN-ON AND TURN-OFF DELAYS, DATA TO 
OUTPUT 



'PHI 



OTHER CONDITIONS: E = L, C = H. A = STABLE 

Fig. 3 TURN-ON AND TURN-OFF I 
TO OUTPUT 



\ 



V 



r 



- 







OTHER CONDITIONS: E = L, C = L, D=H 



Fig. 4 SET-UP AND HOLD TIME, DATA TO ENABLE 




ZE7 



\E1 



OTHER CONDITIONS: C = H, A = STABLE 



Fig. 5 TURN-ON DELAY, CLEAR TO OUTPUT 



OTHER CONDITIONS: E = H 



Fig. 6 SET-UP TIME, ADDRESS TO ENABLE 
(SEE NOTES 1 AND 2) 




OTHER CONDITIONS: C = H 
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F54/74LS260 

DUAL 5-INPUT NOR GATE 




8ND 



GUARANTEED OPERATING RANGES 



PART NUMBER 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS260XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125°C 


74LS260XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F = Flatpak. D = Ceramic Dip, P = Plastic Dip 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


VlL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 




VCD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, Iin = -18 mA 


Voh 


Output HIGH Voltage 


XM. XC 


2.5 


3.4 






Vcc = MIN, Ioh = -400 juA, Vin = VJl 


XC 


2.7 


3.4 






Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Vcc = MIN, Iol = 4.0 mA, Vin = 2.0 V 


XC 




0.35 


0.5 


V 


Vcc = MIN, Iol = 8.0 mA, Vin = 2.0 V 


Iih 


Input HIGH Current 




1.0 


20 


«A 


Vcc = MAX, Vin = 2.7 V 






0.1 


mA 


Vcc = MAX, Vin = 10 V 


IlL 


Input LOW Current 






-0.36 


mA 


Vcc = MAX, Vin = 0.4 V 


I OS 


Output Short Circuit 


-20 




-100 


mA 


Vcc = MAX, Vout = V 


IcCH 


Supply Current HIGH 






4.0 


mA 


Vcc = MAX, Vin = V 


ICCL 


Supply Current LOW 






5.5 


mA 


Vcc = MAX, Inputs Open 



AC CHARACTERISTICS: Ta = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Turn Off Delay. Input to Output 


3.0 


5.0 


10 


ns 


Vcc = 5.0 V 


tPHL 


Turn On Delay, Input to Output 


3.0 


6.0 


12 


ns 


C L = 15pF 



NOTES: 

1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, T A = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS266 

QUAD 2-INPUT EXCLUSIVE NOR GATE 



R R R 



11 10 9 



TRUTH TABLE 



jj Lil LlI LlI LlI LlI LlI 



OUT 



•Open Collector Outputs 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS266XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125° C 


74LS266XC 


4.75 V 


5.0 V 


5.25 V 


0° C to +70° C 



X = package type; F for Flatpak, D tor Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 




Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


v CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN, l, N = -18mA 


'oh 


Output HIGH Current 






100 


UA 


V CC = MIN. V 0H = 5.5 V 

V|N = V |H °'' V|L P er Tru ' n Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


l 0L = 4.0 mA 


V cc = MIN, V |N = V| H 
or V||_ per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'ih 


Input HIGH Current 






40 


fjA 


V cc = MAX. V| N °= 2.7 V 






0.2 


mA 


V cc = MAX, V, N = 10 V 


l|L 


Input LOW Current 






-0.6 


mA 


V cc = MAX, V| N = 0.4 V 


'cc 


Power Supply Current 




8.0 


13 


mA 


v C c = MAX 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 




LIMITS 




UNITS 


MIN 


TYP 


MAX 


'PLH 
*PHL 


Propagation Delay, Other Input LOW 






23 
23 


ns 


*PLH 
*PHL 


Propagation Delay, Other Input HIGH 






23 
23 


ns 







TEST CONDITIONS 



V CC = 5.0 V 



C L = 15 pF, R L = 2.0 kO. 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 



2. Typical limits are at V cc = 5.0 V, T A = 25°C. 
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F54LS/74LS273 

8-BIT REGISTER WITH CLEAR 



DESCRIPTION - The 54LS/74LS273 is a high-speed 8-Bit Register. The register consists of 
eight D-Type Flip-Flops with a Common Clock and an asynchronous active LOW Master 
Reset. This device is supplied in a 20-pin package featuring 0.3 inch lead spacing. 

• 8-BIT HIGH SPEED REGISTER 

• PARALLEL REGISTER 

• COMMON CLOCK AND MASTER RESET 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 



CP Clock (Active HIGH Going Edge) Input 

D -D 7 Data Inputs 

MR Master Reset (Active LOW) Input 

Q -Q 7 Register Outputs (Note b) 

NOTES: 

a. 1 TTL Unit Load (U.L.) = 4CVA HIGH/1.6 mA LOW 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



TRUTH TABLE 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


10 U.L. 


5 (2.5) U.L. 





CP 


°x 


Ox 


L 


X 


X 


L 


H 


J" 


H 


H 


H 


T 


L 


L 



H = High Logic Level 
L = Low Logic Level 
X = Immaterial 



3 4 7 8 13 14 17 18 



D D 2 D 3 D 4 D 5 D 6 D 7 



MR Q Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q? 



TT 



1 2 5 6 9 12 15 16 19 

V cc = Pin 20 
GND = Pin 10 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




LOGIC DIAGRAM 

© 

— >o . 



D, 



(13) 





CP [ 


) 




CP 


3 




CD 




1 ° 


CD 






< 


I 




( 


1 



CP 




) 


CD 








C 


) 



CP D 
CD 

a 



(14) 



0. 



CP 


3 


CD 




1 


) 



CP D 
CD 

Q 



Vcc = Pin 20 
GND = Pin 10 
0= Pin Numbers 



Qo 

© 



© 



© 



© 



a, 

(Si 



o 5 o 6 

© © 



(18) 
°7 



CP 


) 




CP 


) 


CD 






CD 




c 


) 




c 





tttttttt 



Q 7 
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FUNCTIONAL DESCRIPTION - The 54LS/74LS273 is an 8-Bit Parallel Register with a common 
Clock and common Master Reset. 

When the MR input is LOW, the Q outputs are LOW, independent of the other inputs. Information 
meeting the set-up and hold time requirements of the D inputs is transferred to the Q outputs on the 
LOW-to-HIGH transition of the clock input. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

* Input Voltage (dc) -0.5 V to +15 V 

*lnput Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPL> 


VOLTAG 


E(V C 


c) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS273XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125X 


74LS273XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70X 



X = package type; F lor Flatpak, D lor Ceramic Dip. P for Plastic Dip. See Packaging Information Section lor packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l OH = -400 /xA 
Vin = V| H or VI L Per Truth Table 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Iol = 4 mA 


V CC = MIN, V, N = V IH 
or V| L per Truth Table 


XC 




0.35 


0.5 


Iql = 8.0 mA 




Input HIGH Current 






20 
40 


mA 


V CC = MAX, V, N - 2.7 V 


Input HIGH Current at MAX 
Input Voltage 






0.1 
0.2 


mA 


V cc = MAX, V IN = 10 V 


l|L 


Input LOW Current 






-0.4 
-0.8 


mA 


V CC ~ MAX, V IN = 0.4 V 


'os 


Output Short-Circuit Current 
(Note 4) 


-20 




-100 


mA 


V CC = MAX, V OUT = V 


'cc 


Power Supply Current 




17 


28 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchitd Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V CC = 5.0 V, Ta = 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T A = 25X 



SYMBOL 


PARAMETER 


LIMITS 






I bo 1 UUNUlllUNb 


MIN 


TYP 


MAX 


UNITS 


( PLH 
'PHL 


Propagation Delay , Clock to Output 






20 
22 


ns 


Fig. 1 


<PHL 


Propagation Delay, MR to Q Output 






28 


ns 


Fig. 2 


'max 


Maximum Input Clock Frequency 


30 


45 




MHz 


Fig. 1 


AC SET-UP REQUIREMENTS: T A = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t*CP 


Minimum Clock Pulse Width 


15 


10 




ns 


Fig. 1 


Is 


Set-up Time, Data to Clock (HIGH or LOW) 


20 






ns 


Fig. 1 


'h 


Hold Time, Data to Clock (HIGH or LOW) 


5 






ns 


Fig. 1 


tree 


Recovery Time for MR 


15 






ns 


Fig. 2 


t w MR 


Minimum MR Pulse Width 


15 


8 




ns 


Fig. 2 



AC WAVEFORMS 



CLOCK TO OUTPUT DELAYS, 
CLOCK PULSE WIDTH, FREQUENCY, 
SET-UP AND HOLD TIMES DATA TO CLOCK 



MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PULSE WIDTH, 
AND MASTER RESET RECOVERY TIME 




V" " / 



|— _IPHL — 



*The shaded areas indicate when the input is permitted to change 
for predictable output performance. 



Fig. 1 



Fig. 2 



DEFINITIONS OF TERMS: 

SET-UP TIME (t s ) - is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (t h ) - is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t rec ) — is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the Q outputs. 
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F54LS/74LS279 

QUAD SET-RESET LATCH 



vcc s, 

I 16 I | 15 | 




LJ Ld Il\ 

S, S 2 



TRUTH TABLE 



INPUTS 


OUTPUT 

(Q) 


Si 


s 2 


R 


L 


L 


L 


h 


L 


X 


H 


H 


X 


L 


H 


H 


H 


H 


L 


L 


H 


H 


H 


No Change 



L = LOW Voltage Level 
H= HIGH Voltage Level 
X = Immaterial 

h = The output is HIGH as long as 
Si or S2 is LOW. If ail inputs go 
HIGH simultaneously, the output 
state is indeterminate; otherwise, 
it follows the Truth Table. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS279XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125° C 


74LS279XC 




4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V| L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN. I 0H = -400 uA 


XC 


2.7 


3.4 




V, N = V| H or V 


IL per Truth Table 


Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


I.H 


Input HIGH Current 






20 


#A 


V C C = MAX, V IN = 2.7 V 






0.1 


mA 


V cc = MAX, V, N = 10 V 


"IL 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V cc = MAX,V OUT = 0V 
V cc = MAX 


'cc 


Power Supply Current 




3.8 


7.0 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at V cc = 5.0 V, T A = 25° C. 

3. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C (See Page 5-322 for Waveforms) 



SYMBOL 


1 

PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


*PLH 
'PHL 


Propagation Delay, S to Output 






22 
15 


ns 


V CC = 5.0 V 
C L = 15 pF 


l PHL 


Propagation Delay, R to Output 






— ?Z 


ns 
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F54LS/74LS283 

4-BIT BINARY FULL ADDER WITH FAST CARRY 



DESCRIPTION — The 54LS/74LS283 is a high-speed 4-Bit Binary Full Adder with 
internal carry lookahead. It accepts two 4-bit binary words (Ai — A4, B1 — B4) and a Carry 
Input (On). It generates the binary Sum outputs (Si — Xt) and the Carry Output (Cout) 
from the most significant bit. The device operates with either active HIGH or active LOW 
operands (positive or negative logic). It is identical in function with 7483A and features 
corner power pins. 



PIN NAMES 




LOADING (Note a) 


HIGH 


LOW 


A, -A4 


Operand A Inputs 


1.0 U.L. 


0.5 U.L. 


B, -B 4 


Operand B Inputs 


1.0 U.L. 


0.5 U.L. 


C IN 


Carry Input 


0.5 U.L. 


0.25 U.L. 


£l-24 


Sum Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 


COUT 


Carry Output (Note b) 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) =40mA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military 1XMI and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC DIAGRAM 



Q ©I© (D I© 






vcc = Pin 16 

GND = Pin 8 

O = Pin Numbers 



LOGIC SYMBOL 



5 6 3 2 14 15 12 H 
I I I I I I I I 



Ai Bi A2 B2 A3 B3 A4 B4 
=IN C OUT 
2 1 2 2 H £ 4 



TTT 

4 1 13 10 



V CC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FAIRCHILD • F54LS/74LS283 



FUNCTIONAL DESCRIPTION —This device adds two 4-bit binary words (A plus B) plus the incoming carry. The binary sum 
appears on the sum outputs (Si — 24) and outgoing carry (Cout) outputs. 

C|N+(Ai+B 1 )+2(A2+B2)+4(A 3 +B 3 )+8(A4+B 4 ) = £i+2Z 2 +423+8£4+16CoUT 
Where: (+) = plus 

Due to the symmetry of the binary add function the device can be used with either all inputs and outputs active HIGH (positive 
logic) or with all inputs and outputs active LOW (negative logic). Note that with active HIGH inputs, Carry In can not be left 
open, but must be held LOW when no carry in is intended. 

Example: 





C|N 


Ai A2 A3 A4 


Bi B 2 B3 B4 


Si 1.2 £3 s 4 


COUT 


logic levels 


L 


L H L H 


H L L H 


H H L L 


H 


Active HIGH 





10 1 


10 1 


110 


1 


Active LOW 


1 


10 10 


110 


11 






(10+9=19) 
(carry+5+6=12) 



ging inputs of equal weight does not affect the operation, thus C|N. Ai, Bi, can be arbitrarily assigned to pins 7, 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V CC P' n Potential to Ground Pin 
'Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

•Either Input Voltage limit or Input Current limit is sufficient to protect. the inputs. 



-65 Cto +150 C 
-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 itiA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUAR 



PART NUMBERS 




SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 




MIN 


TYP 


MAX 


54LS283XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to+125°C 


74LS283XC' 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD • F54LS/74LS283 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


% 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 




for All Inputs 




V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN, l, N = -18mA 


v OH 


Output HIGH Voltage 


XM 




Q A 




V 


V cc = MIN, l 0H = -400 //A 


XC 


2.7 


3.4 




V IN = V IH or V IL per Tru,n Table 


v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN, V| N = V| H or 


XC 




0.35 


0.5 




'OL = 8 mA 


V|l per Truth Table 


'|H 


Input HIGH Current 
C IN 

Any A or B 






20 
40 


HA 


V CC = MAX, V, N = 2.7 V 


C IN 

Any A or B 






0.1 
0.2 


mA 


V cc = MAX, V, N = 10 V 


■l l_ 


Input LOW Current 
C IN 

Any A or B 






-0.4 
-0.8 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX. V OUT = 0V 


'cc 


Power Supply Current 




22 


39 


mA 


V cc = MAX, All Inputs = V 




19 


34 


mA 


V cc = MAX, A Inputs = 4.5 V 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, Ta = 25° C. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 
*PHL 


Propagation Delay, Input 
to Any 2 Output 




14 
13 


24 
24 


ns 




«PLH 
'PHL 


Propagation Delay, Any A or B Input 
to 2 Outputs 




17 
19 


24 
24 


ns 


v C c = 50 v 
C L = 15 pF 


'PLH 
*PHL 


Propagation Delay, C| N Input 
to Cqut Output 




12 
9 


17 
17 


ns 


Figures 1 and 2 


l PLH 
'PHL 


Propagation Delay, Any A or B Input 
to Cqut Output 




14 
10 


17 
17 


ns 





AC WAVEFORMS 



'PLH 



Fig. 1 



Fig. 2 



5-225 



F54LS/74LS289 

64-BIT RANDOM ACCESS MEMORY 
WITH OPEN COLLECTOR OUTPUTS 



DESCRIPTION — The 54LS/74LS289 is a high-speed, low-power 64-bit RAM organized 
as a 16-word by 4-bit array. Address inputs are buffered to minimize loading, and 
addresses are fully decoded on-chip. Outputs are open-collector type and are in the off 
(HIGH) state whenever the Chip Select (CS) input is HIGH. The outputs are active only 
in the Read mode; output data is the complement of the stored data. 



• OPEN COLLECTOR OUTPUTS FOR WIRED-AND APPLICATIONS 

• BUFFERED INPUTS MINIMIZE LOADING 

• ADDRESS DECODING ON-CHIP % " 

• DIODE CLAMPED INPUTS MINIMIZE RINGING 

• LOW POWER SCHOTTKY DESIGN MINIMIZES POWER CONSUMPTION 



PIN NAMES 

An 

C5 

Dn 
On 
WE 



Address Input 

Chip Select (Active LOW) Input 
Data Input 

Data (Inverted) Output 

Write Enable (Active LOW) Input 

















LOGIC SYMBOL 
























2 4 6 10 12 3 

ANNA 




1 — 


CS Di D; D, D< WE 
Ao 




15 


Ai 




14 


Aa 




13 


A} 

Ol 02 C-3 O* 






1 1 1 1 

5 7 9 11 










Vcc = Pin 16 
GND = Pin 8 











FUNCTION TABLE 



INPUTS 


OPERATION 


CONDITION OF OUTPUTS 


CS 


WE 






L 


L 


Write 


Off (HIGH) 


L 


H 


Read 


Complement of Stored Data 


H 


X 


Inhibit 


Off (HIGH) 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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F54LS/74LS290 • F54LS/74LS293 

DECADE COUNTER 4-BIT BINARY COUNTER 



DESCRIPTION — The 54LS/74LS290 and 54LS/74LS293 are high-speed 4-bit ripple type 
counters partitioned into two sections. Each counter has a divide-by-two section and 
either a divide-by-five (54LS/74LS290) or divide-by-eight (54LS/74LS293) section which 
are triggered by a HIGH-to-LOW transition on the clock inputs. Each section can be used 
separately or tied together (Q to CP) to form BCD, Bi-quinary, or Modulo-16 counters. 
Both of the counters have a 2-input gated Master Reset (Clear), and the 54LS/74LS290 
also has a 2-input gated Master Set (Preset 9). 

• CORNER POWER PIN VERSIONS OF THE 54LS/74LS90 and 54LS/74LS93 

• LOW POWER CONSUMPTION . . . TYPICALLY 45 mW 

• HIGH COUNT RATES . . . TYPICALLY 50 MHz 

• CHOICE OF COUNTING MODES . . . BCD, BI-QUINARY, BINARY 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN 



LOADING I Note a) 







HIGH 


LOW 


CPo 


Clock (Active LOW going edge) Input to 
+ Section. 


3.0 U.L. 


1.U.L. 


CP, 


Clock (Active LOW going edge) Input to 
-Section (54LS/74LS290). 


2.0 U.L. 


2.0 U.L. 


CP, 


Clock (Active LOW going edge) Input to 
* 8 Section (54LS/74LS293). 


1.0 U.L. 


1.0 U.L. 


MR,, MR2 


Master Reset (Clear) Inputs 


0.5 U.L. 


0.25 U.L. 


MSi, MS 2 


Master Set (Preset-9, 54LS/74LS290) 
Inputs 


0.5 U.L. 


0.25 U.L. 


Qo 


Output from ^-2 Section (Notes b &c) 


10 U.L. 


5(2.5) U.L. 


Qi, Q2, Q3 


Outputs from -5 & -8 Sections (Note b) 


10 U.L. 


5(2.5) U.L. 


NOTES: 









a. 1 TTL Unit Load (U.L.) = 40 nA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XCl 
Temperature Ranges. 

c. The Qo Outputs are guaranteed to drive the full fan-out plus the CPi Input of the device. 



LOGIC SYMBOL 
54LS/74LS290 



1 3 

il 



MS 



MR Q Q Q, a 2 Q 3 



1? 

12 13 9 5 4 8 

Vcc = Pin 14 
GND = Pin 7 
NC = Pins 2, 6 



54LS/74LS293 



MR O O, Q 2 Q 3 



9 



12 13 9 5 4 8 

V cc = Pin 14 
GND = Pin 7 
NC = Pins 1, 2, 3, 6 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



54LS/74LS290 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



NC — No Internal Connection 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




54LS/74LS293 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



NC — No internal connection 
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_ ® 

CP 



r- a inpuii 



© 



MR! © L ^ 



© 



°0 



_ © 

cp 1 



_ © 



■X 



— J Q 
-O CP 

K Q 



© 



R Q 
Oj CP 

S Q 



© 



54LS/74LS293 



© 



© © 



© 



O = Pin Numbers 
V cc - Pin 14 
GND = 7 



O = Pin Numbers 
V cc = Pin 14 
GND = 7 



FUNCTIONAL DESCRIPTION— These devices are 4-bit ripple-type Decade, and 4-Bit Binary counters respectively. Each 
device consists of four master/slave flip-flops which are internally connected to provide a divide-by-two section and a divide- 
by-five (54LS/74LS290) or divide-by-eight (54LS/74LS293) section. Each section has a separate clock input which initiates 
state changes of the counter on the HIGH-to-LOW clock transition. State changes of the Q outputs do not occur simultane- 
ously because of internal ripple delays. Therefore, decoded output signals are subject to decoding spikes and should not be 
used for clocks or strobes. The Qo output of each device is designed and specified to drive the rated fan-out plus the CPi input 
of the device. 

A gated AND asynchronous Master Reset (MRi • MR2) is provided on both counters which overrides the clocks and resets 
(clears) all the flip-flops. A gated AND asynchronous Master Set (MSi • MS2) is provided on the 54LS/74LS290 which over- 
rides the clocks and the MR inputs and sets the outputs to nine (HLLH). 

Since the output from the divide-by-two section is not internally connected to the succeeding stages, the devices may be 
operated in various counting modes: 



54LS/74I 

A. BCD Decade (8421 ) Counter 



the CP1 input must be externally connected to the Qo output. The CPo input receives the 

incoming count and a BCD count sequence is produced.^ 

I Bi-quinary Divide-By-Ten Counter — The Q3 output must be externally connected to the CPo input. The 
iunt is then applied to the CP1 input and a divide-by-ten square wave is obtained at output Qo. 

C. Divide-By-Two and Divide-By-Five Counter — No external interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function (CPo as the input and Qo as the output). The CP1 input is used to obtain 
binary divide-by-five operation at the Q 3 output. 

54LS/74LS293 

A. 4-Bit Ripple Counter — The output Qo must be externally connected to input CP1. The input count pulses are applied to 
input CP . Simultaneous division of 2, 4, 8, and 16 are performed at the Qo, Q1, Q2, and Q3 outputs as shown in the truth 
table. 

B. 3-Bit Ripple Counter — The input count pulses are applied to input CP1. Simultaneous frequency divisions of 2, 4, and 8 
are available at the Q1, Q2, and Q3 outputs. Independent use of the first flip-flop is available if the reset function coincides 
with reset of the 3-bit ripple-through counter. 
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FAIRCHILD • F54LS/74LS290 • F54LS/74LS293 



S4LS/74LS290 MODE SELECTION 



54LS/74LS293 MODE SELECTION 



RESET/SET INPUTS 


OUTPUTS 


MR, 


MR 2 


MS, 


MS 2 


°0 


01 


0-2 


°3 


H 


H 


L 


X 


L 


L 


L 


L 


H 


H 


X 


L 


L 


L 


L 


L 


X 


X 


H 


H 


H 


L 


L 


H 


L 


X 


L 


X 




Count 




X 


L 


X 


L 




Count 




L 


X 


X 


L 




Count 




X 


L 


L 


X 




Count 





RESET 
INPUTS 


OUTPUTS 


MR, 


MR 2 


°0 


Q, Q 2 


°3 


H 


H 


L 


L L 


L 


L 


H 




Count 




H 


L 




Count 




L 


L 




Count 





54LS/74LS290 
BCD COUNT SEQUENCE 



COUNT 


OUTPUT 


Qo 


°-1 


Q 2 


Q 3 





L 


L 


L 


L 


1 


H 


L 


L 


L 


2 


L 


H 


L 


L 


3 


H 


H 


L 


L 


4 


L 


L 


H 


L 


5 


H 


L 


H 


L 


6 


L 


H 


H 


L 


7 


H 


H 


H 


L 


8 


L 


L 


L 


H 


9 


H 


L 


L 


H 



NOTE: Output On, is connected to 
Input CPi for BCD count. 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



54LS/74LS293 



TRUTH TABLE 



COUNT 


OUTPUT 


Qo 


°1 


Q 2 


°3 





L 


L 


L 


L 


1 


H 


L 


L 


L 


2 


L 


H 


L 


L 


3 


H 


H 


L 


L 


4 


L 


L 


H 


L 


5 


H 


L 


H 


L 


6 


L 


H 


H 


L 


7 


H 


H 


H 


L 


8 


L 


L 


L 


H 


9 


H 


L 


L 


H 


10 


L 


H 


L 


H 


11 


H 


H 


L 


H 


12 


L 


L 


H 


H 


13 


H 


L 


H 


H 


14 


L 


H 


H 


H 


15 


H 


H 


H 


H 



Note: Output Qq connected to input CP 1 . 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +1 50° C 

Temperature (Ambient) Under Bias -55°C to +125°C 

Vcc Pin Potential to Ground Pin _0.5 V to +7.0 V 

*lnput Voltage (dc) -0.5 V to +15 V 

* Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

*Either Input Voltage limit or input Current limit is sufficient to protect the inputs. 
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FAIRCHILD • F54LS/74LS290 • F 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS290XM 
54LS293XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS290XC 
74LS293XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V CC = MIN, l OH = -400M 
V|N = V|H or V|L P er Truth Table 


XC 


2.7 


3.4 




VOL 




Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V C C = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


'IH 


Input HIGH Current 
MS. MR 
CP 

CP, (LS290) 
CP, (LS293) 






20 
120 
80 
40 


UA 


V CC = MAX. V |N = 2.7 V 


MS. MR 

CP , CP, (LS293) 
CP, (LS290) 






0.1 
0.4 
0.8 


mA 


V CC = MAX, V| N = 10 V 


"|L 


Input LOW Current 
MS, MR 
CP 

CP, (LS290) 
CP, (LS293) 






-0.4 
-2.4 
-3.2 
-1.6 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V OUT = 0V 


'cc 


Power Supply Current 




9 


15 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, T A = 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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FAIRCHILD • F54LS/74LS290 • F54LS/74LS293 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


54LS/74LS290 


54LS/74LS293 


MIN 


MAX 


MIN 


MAX 


'MAX 


CPq Input Count Frequency 


32 




32 




MHz 


Fig. 1 


V CC = 5 v 
C L = 15 pF 


'max 


CP 1 Input Count Frequency 


16 




16 




MHz 


Fig. 1 


l PLH 
'PHL 


Propagation Delay, 
CP Input to Qq Output 




16 
18 




16 
18 


ns 


Fig. 1 


l PLH 
*PHL 


Propagation Delay. 
CP-| Input to Q-| Output 




16 
1 1 




16 
1 1 


ns 


l PLH 


Propagation Delay, 
CP-| Input to Q2 Output 




32 
35 




32 
35 


ns 


'PLH 
'PHL 


Propagation Delay, 
CP-) Input to Q 3 Output 




32 
35 




51 
51 


ns 


l PLH 
'PHL 


Propagation Delay, 
CP Input to Q 3 Output 




48 
50 




70 
70 


ns 


>PLH 


MS Input to Qq and Q3 Outputs 




30 






ns 


Fig. 3 


'PHL 


MS Input to Qj and (^Outputs 




40 






ns 


Fig. 2 


l PHL 


MR Input to Any Output 




40 




40 


ns 


Fig. 2 


AC SET-UP REQUIREMENTS: T A = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


54LS/74LS290 


54LS/74LS293 


MIN 


MAX 


MIN 


MAX 


t w 


CP Pulse Width 


15 




15 




ns 


Fig. 1 


V CC = 5.0 V 


t w 


CP, Pulse Width 


30 




30 




ns 


t w 


MS Pulse Width 


15 








ns 


Fig. 2, 3 


t w 


MR Pulse Width 


15 




15 




ns 


Fig. 2 


«rec 


Recovery Time MS to CP 


25 








ns 


Fig. 2. 3 


'rec 


Recovery Time MR to CP 


25 




25 




ns 


Fig. 2 



RECOVERY TIME (t re( J is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH-to- 
LOW in order to recognize and transfer HIGH data to the Q outputs. 

AC WAVEFORMS 



p 'to- , w — p- 

II — 1-^ *A 



Fig. 1 



The number of Clock Pulses required between the t pHL and t pLH measurements can be determined from the appropriate Truth Tables. 



R&MS 1.3 V 



Fig. 2 



°0-°3 
(LS290I 



MS 1.3 V 



Fig. 3 
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F54LS/74LS295A 

4-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS295A is a 4-Bit Shift Register with serial and parallel 
synchronous operating modes, and independent 3-state output buffers. The Parallel 
Enable input (PE) controls the shift-right or parallel load operation. All data transfers and 
shifting occur synchronous with the HIGH-to-LOW clock transition. 

The 3-State output buffers are controlled by an active HIGH output Enable input (EO). 
Disabling the output buffers does not affect the shifting or loading of input data, but it 
does inhibit serial expansion. 

The device is fabricated with the Schottky barrier diode process for high speed and is 
completely compatible with all Fairchild TTL families. 

. FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA TRANSFERS 
. NEGATIVE EDGE-TRIGGERED CLOCK INPUT 

• PARALLEL ENABLE MODE CONTROL INPUT 
. 3-STATE BUSSABLE OUTPUT BUFFERS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
. FULLY TTL AND CMOS COMPATIBLE 

PIN NAMES 



LOADING (Note a) 



PE 

Po- 

CP 



P3 



On- 0-3 





HIGH 


LOW 


Parallel Enable Input 
Serial Data Input 


0.5 U.L. 
0.5 U.L. 
0.5 U.L. 


0.25 U.L. 
0.25 U.L. 


Parallel Data Input 


0.25 U.L. 


Output Enable Input 


0.5 U.L. 


0.25 U.L. 


Clock Pulse (Active LOW Going 


0.5 U.L. 


0.25 U.L. 


Edge) Input 






3-State Outputs (Note b) 


65(25) U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 )iA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and S5 U.L 
for Commercial (XC) Temperature Ranges. 



LOGIC SYMBOL 



2 3 4 5 



9 

8 



Pi P2 p 3 
Ds 

CP 

E ° Q Ol 0.2 O.3 



13 12 11 10 

V CC - Pin 14 
GND = Pin 7 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



°0 



-J ,3 

Jn 

>1 

J 10 



NOTE: 

The Flatpak version has the 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 



LOGIC DIAGRAM 



.© — 



© 





>1 



rr 




r: 




V CC = Pin 14 
GND = Pin 7 
O ■ Pin Numbers 



r: 



© 
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FUNCTIONAL DESCRIPTION — This device is a 4-Bit Shift Register with serial and parallel synchronous operating modes. 
It has a Serial Data (Ds) and four Parallel Data (Po- P3) inputs and four parallel 3-State output buffers (Qo - Q3). When the 
Parallel Enable (PE) input is HIGH, data is transferred from the Parallel Data Inputs (P0-P3I into the register synchronous with 
the HIGH-to-LOW transition of the Clock (CP). When the PE is LOW, a HIGH-to-LOW transition on the clock transfers the 
serial data on the Ds input to register Qo, and shifts data f rom Qo to Qi , Qi to Q2 and Q2 to Q3. The input data and paral lei enable 
are fully edged-triggered and must be stable only one set-up time before the HIGH or LOW clock transition. 

The 3-State output buffers are controlled by an active HIGH Output Enable input (Eo). When the Eo is HIGH, the four 
register outputs appear at the Qo - Q3 outputs. When Eo is LOW, the outputs are forced to a high impedance "off" state. The 
3-State output buffers are completely independent of the register operation, i.e., the input transitions on the E input do not 
affect the serial or parallel data transfers of the register. If the outputs are tied together, all but one device must be in the high 
impedance state to avoid high currents that would exceed the maximum ratings. Designers should ensure that Output 
Enable signals to 3-State devices whose outputs are tied together are designed so there is no overlap. 



MODE SELECT - TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS* 


PE 


CP 


DS 


Pn 


Q Qi Q 2 0-3 


Shift Right 


1 
1 


1_ 
1_ 


1 

h 


X 
X 


L q q-, q 2 
H q q-| q 2 


Parallel Load 


h 


~~L 


X 


Pn 


Pq Pi P2 P3 



*The indicated data appears at the Q outputs when Eg is HIGH. When 
Eq is LOW, the indicated data is loaded into the register, but the 
outputs are all forced to the high impedance "off" state. 

L - LOW Voltage Levels 
H = HIGH Voltage Levels 
X = Immaterial 

p n (q n ) = Lower case letters indicate the state of the referenced input 
(or output) one set-up time prior to the HIGH-to-LOW clock 
transition. 

I = LOW Voltage Level one set-up time prior to the HIGH-to-LOW 
clock transition. 

h = HIGH Voltage Level one set-up time prior to the HIGH-to-LOW 
clock transition. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +1 50°C 

Temperature (Ambient) Under Bias — 55°C to +125°C 

V CC Pin Potential to Ground Pin —0.5 V to +7.0 V 

'Input Voltage (dc) -0.5 V to +1 5 V 

"Input Current (dc) _30 m A to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) _0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS295AXM 


4.5 V 


5.0 V 


5.5 V 


-55°C to + 125°C 


74LS295AXC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



X « package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



O I IVI DUL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


Vn i 
V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


lg H = -1 .0 mA 


V CC = MIN, V |N = V |H or 
V||_ per Truth Table 


XC 


2.4 


3.4 




l 0H = -2.6 mA 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4 -0 


V CC = MIN. V| N = V| H or 
V|[_ per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


'OZH 


Output Off Current HIGH 






20 


M 


V CC = MAX - v 0UT = 24 v ' V E = 2 v 


'OZL 


Output Off Current LOW 






20 


(lA 


V cc = MAX, V 0UT = 0.5 V, V E = 2.0 V 


'lH 


Input HIGH Current 






20 


PA 


V cc = MAX, V, N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


'|L 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current, 
Outputs HIGH 




14 


23 


mA 


V cc = MAX, V cp =J~L, V E = 4.5 V 


Power Supply Current, 
Outputs Off 




15 


25 


mA 


V cc = MAX, V CP = V, V E = V 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5 v . T A = 25° C. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Shift Frequency 


30 


45 




MHz 


Fig. 1 


V CC = 5.0V 
C L = 15 pF 


l PLH 
'PHL 


Propagation Delay, 
Clock to Output 




24 
16 


30 
26 


ns 


Fig. 1 
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AC CHARACTERISTICS: for 3-State Output Buffers (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PZH 


Output Enable Time 
to HIGH Level 




12 


18 


ns 


Figs. 4, 5 


C L = 15 pF 
R L = 2kfJ 


*PZL 


Output Enable Time 
to LOW Level 




14 


20 


ns 


Figs. 3, 5 


'PLZ 


Output Disable Time 
from LOW Level 




17 


24 


ns 


Figs. 3, 5 


C L = 5 pF 
R L = 2kO 


l PHZ 


Output Disable Time 
from HIGH Level 




15 


20 


ns 


Figs. 4, 5 


AC SET-UP REQUIREMENTS: T A = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tw<CP) 


Clock Pulse Width 


20 


7 




ns 


Fig. 1 


V CC = 5.0 V 
C L = 15 pF 


t s (Data) 


Set-up Time, Data to Clock 


20 


7 




ns 


Fig. 1 


t h (Data) 


Hold Time, Data to Clock 


10 


2 




ns 


t s (PE] 


Set-up Time, PE to Clock 


20 


7 




ns 


Fig. 2 


t h (PE| 


Hold Time, PE to Clock 









ns 



DEFINITION OF TERMS 

SET-UP TIME (t s ) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (t n ) — is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from HIGH-to-LOW and still be recognized. 



AC WAVEFORMS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 




•The Data Input is D s for PE = LOW and P n for PE = HIGH. 
Fig. 1 



LOAD SERIAL DATA 

SHIFT RIGHT LOAD PARALLEL DATA 




Fig. 2 



5-235 



F54LS/74LS298 

QUAD 2-PORT REGISTER 
(QUAD 2-INPUT MULTIPLEXER WITH STORAGE) 



DESCRIPTION— The 54LS/74LS298 is a Quad 2-Port Register. It is the logical equivalent 
of a quad 2-input multiplexer followed by a quad 4-bit edge-triggered register. A Common 
Select input selects between two 4-bit input ports (data sources). The selected data is 
transferred to the output register synchronous with the HIGH-to-LOW transition of the 
Clock input. 

The device is fabricated with the Schottky barrier process for high speed and is completely 
compatible with all Fairchild TTL families. 



SELECT FROM TWO DATA SOURCES 
FULLY EDGE-TRIGGERED OPERATION 
TYPICAL POWER DISSIPATION OF 65 mW 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 









HIGH 


LOW 


s 




Common Select Input 


0.5 U.L. 


0.25 U.L. 


CP 




Clock (Active LOW Going Edge) Input 


0.5 U.L. 


0.25 U.L. 


'Oa 


- 'Od 


Data Inputs From Source 


0.5 U.L. 


0.25 U.L. 


Ha 


"lid 


Data Inputs From Source 1 


0.5 U.L. 


0.25 U.L. 


Q a 


-°-d 


Register Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load IU.L.) = 40 mA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military IXM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC OR BLOCK DIAGRAM 

© © '* ' ,b © 




© ' c © '* © 









V CC = Pin 16 
GND = Pin 8 
O = Pin Numbers 



©I 




i_iln Lh3 >- 



LOGIC 



3 2 4 1 9 5 7 6 

1 I I I I I I I 



|pa 'la '0b 'lb '0c 1 1c '0d 'id 



i — i — r 



V cc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION — This device is a high-speed Quad 2-Port Register. It selects four bits of data from two 
sources (ports) under the control of a Common Select Input (S). The selected data is transferred to the 4-bit output register 
synchronous with the HIGH-to-LOW transition of the Clock input (CP ). The 4-bit output register is fully edge-triggered. The 
Data inputs (I) and Select input (S) must be stable only one set-uptime prior to the HIGH-to-LOW transition of the clock for 
predictable operation. 



TRUTH TABLE 



INPUTS 


OUTPUT 


S 


io 


h 


Q 


1 


1 


X 


L 


1 


h 


X 


H 


h 


X 


i 


L 


h 


X 


h 


H 



L = LOW Voltage Level 
H ■ HIGH Voltage Level 
X » Immaterial 

I = LOW Voltage Level one set-up time prior to the 

HIGH-to-LOW clock transition, 
h ■ HIGH Voltage Level one set-up time prior to the 

HIGH-to-LOW clock transition. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 
* Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS298XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS298XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


XM 






7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0 65 


-1.5 


V 


V cc = MIN. I| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 uA 


XC 


2.7 


3.4 




V IN = V |H or V 


L per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4.0 


V C C = MIN. V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


l|H 


Input HIGH Current 






20 


UA 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V CC =MAX, V, N = 10 V 


III 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V OUT =0V 


'cc 


Power Supply Current 




13 


21 


mA 


V cc = MAX 



-65°Cto +150°C 
-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



5-237 



FAIRCHILD • F54LS/74LS298 



NOTES- 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 



operating ranges. 

4. Typical limits are at VqC ' 5.0 V, T^ " 25° C. 

5. Not more than one output should be shorted at a time. 



















AC CHARACTERISTICS: T A = 


= 25°C 


















LIMITS 










SYMBOL 


PARAMETER 






UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 
•PHL 


Propagation Delay, 
Clock to Output 




19 
16 


25 
25 


ns 


Fig. 1 


V CC = 5.0V 
C L =15pF 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


•WfH) 


Clock Pulse Width (HIGH) 


20 


11 




ns 


Fig. 1 




«W(L) 


Clock Pulse Width (LOW) 


20 


11 




ns 




'sIDatal 


Set-up Time, Data to Clock 


15 


10 




ns 


Fig. 1 


V CC = 5.0 V 


l ri(Data) 


Hold Time, Data to Clock 


5.0 


1 




ns 


"s<S| 


Set-up Time, Select to Clock 


25 


20 




ns 


Fig. 2 




l h(S) 


Hold Time, Select to Clock 





-2 




ns 







3 TIME (t s ) — is defined as the minimum time required for the correct logic level t 
ck transition from HIGH-to-LOW in order to be recognized and transferred to t' 




. _ t at the logic input prior to 



HOLD TIME (th) — is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from HIGH-to-LOW and still be recognized. 







AC WAVEFORMS 




CP 13 V 




# The shaded areas indicate when the input is permitted to 
change for predictable output performance. 



Fig. 1 



Fig. 2 
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8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 
WITH COMMON PARALLEL I/O PINS 



DESCRIPTION — The 54LS/74LS299 is an 8-Bit Universal Shift/Storage Register with 
3-state outputs. Four modes of operation are possible: hold (store), shift left, shift right 
and load data. 

The parallel load inputs and flip-flop outputs are multiplexed to reduce the total number 
of package pins. Separate outputs are provided for flip-flops Qo and Q? to allow easy 
cascading. A separate active LOW Master Reset is used to reset the register. 

• COMMON I/O FOR REDUCED PIN COUNT 

• FOUR OPERATION MODES: SHIFT LEFT, SHIFT RIGHT, LOAD AND STORE 

• SEPARATE SHIFT RIGHT SERIAL INPUT AND SHIFT LEFT SERIAL INPUT FOR 
EASY CASCADING 

• 3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATIBLE 



PIN NAMES 



LOADING (Note a) 



LOGIC SYMBOL 



"MR On i O: I/O. I/O) I/O) >rO< i/Ot I/O* 1/ 

f I I II I I I I 



V cc = Pin 20 
GND = Pin 10 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 







HIGH 


LOW 


CP 


Clock Pulse (active positive-going edge) 








Input 


0.5 U.L. 


0.25 U.L. 


DSo 


Serial Data Input for Right Shift 


0.5 U.L. 


0.25 U.L. 


DS? 


Serial Data Input for Left Shift 


0.5 U.L. 


0.25 U.L. 




Parallel Data Input or 


0.5 U.L. 


0.25 U.L. 


I/On 






Parallel Output (3-State) (Note c) 


65(25) U.L. 


15(7.5) U.L. 




3-State Output Enable (active LOW) Inputs 


0.5 U.L. 


0.25 U.L. 


Qo, Q? 


Serial Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 


MR 


Asynchronous Master Reset 








(active LOW) Input 


0.5 U.L. 


0.25 U.L. 


So, Si 


Mode Select Inputs 


1 U.L. 


0.5 U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 aA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. tor Military (XM) and 5 U.L. for Commercial (XC) Temperature Ranges. 

c. The Output LOW drive factor is 7.5 U.L. for Military (XM) and 15 U.L. for Commercial (XC), the Output HIGH driv 
factor is 25 U.L. for Military (XM) and 65 U.L. for Commercial (XC) Temperature Ranges. 



c 


So 


Vcc 






Sti 


S, 




3C 


01, 


DS7 


> 


*c 


l/Oe 


07 


> 


c 


I/O* 


I/Of 




•c 


l/Oi 


l/Os 


> 


7 L 


l/Oo 


l/Os 






Qo 


l/Oi 






MR 


CP 


□ 12 


10C 


GND 


DSo 





NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 



LOGIC DIAGRAM 

Sll® Spl© 




V cc = Pin 20 
GND = Pin 10 
O = Pin Numbers 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
'lnputVoltage(dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH I 
Output Current (do (OutputLOW) 
'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°Cto+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-5.0Vto+15V 
-30 mA to +5.0 mA 
-0.5Vto+10V 
+50 mA 



PART NUMBERS 


SUPPLY VOLTAGE (Vcc) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS299XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125°C 


74LS299XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


VlH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for All Inputs 


VlL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


VCD 


Input Clamp Diode Voltage 




-0 65 


-1 5 


V 


Vcc = MIN, I i N - = -18 mA 


Voh 


Output HIGH Voltage 
Qo, Q? 


XM 


2.4 


3.4 




w 
V 


Ioh = -400 11A Vcc = MIN, Vin = Vih or 
Vil per Truth Table 


XC 


2 4 


3 1 




V 


VOH 


Output HIGH Voltage 
l/Oo thru I/O? 


XM 


2.4 


3.4 




w 
V 


Ioh = -1 .0 mA 


Vcc = MIN, Vin = Vih or 
Vil per Truth Table 


XC 


2.4 


3.1 




V 


Ioh = -2.6 mA 


Vol 


Output LOW Voltage 
Qo, Q7 


XM.XC 




0.25 


0.4 


V 


Iol = 4.0 mA 


Vcc = MIN, Vin = Vih or 
Vil per Truth Table 


XC 




0.35 


0.5 


V 


Iol = 8.0 mA 


Vol 


Output LOW Voltage 
l/Oo thru I/O7 


XM.XC 




0.25 


0.4 


V 


Iol = 12.0 mA 


Vcc = MIN, Vin = Vih or 
Vil per Truth Table 


XC 




0.35 


0.5 


V 


Iol = 24.0 mA 


l0ZH 


Output Off Current HIGH 






40 


pA 


Vcc = MAX, Vout = 2.4 V, V?= 2.0 V 


IOZL 


Output Off Current LOW 






-400 


MA 


Vcc = MAX, Vout = 0.4 V, V?= 2.0 V 


llH 


Input HIGH Current 

All inputs except So, Si 
So, Si 






20 
40 


¥*> 


Vcc = MAX, Vin = 2.7 V 


Input HIGH Current at 

MAX Input Voltage 
All inputs except So, Si 

So, Si 






0.1 
0.2 


mA 


Vcc = MAX, Vin = 10 V 


IlL 


Input LOW Current 
All inputs except So, Si 
So, Si 






-0.4 
-0.8 


mA 


Vcc = MAX, Vin = 0.4 V 


I OS 


Output Short Circuit 
Current (Note 5) 


l/Oo thru I/O? 


-30 




-130 


mA 


Vcc = MAX, Vout = V 


Qo, Q7 


-20 




-100 


Ice 


Power Supply Current 




35 


60 


mA 


Vcc = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



5-240 



FAIRCHILD • F54LS/74LS299 



FUNCTION TABLE 



INPUTS 


QCCDAWCC 
HtorUPlOC 


MR 


Si 


So 


OE, 




OE2 


CP 


DSc 


DS7 




L 




X 


x 


u 


x 


x 


x 


x 


Asynchronous Reset; Qo = Q7 = LOW 


















L 




x 


x 


x 


l-l 


x 


x 


x 


















I / f~l \/nltano I Incffit^rminfiH 
1/ k^j v ui iiiyu uiiljc i" 1 1 1 111 icu 


L 




H 


H 


X 


X 


X 


X 


X 


L 




L 


X 


L 


L 


X 


X 


X 


Asynchronous Reset; Qo = Ch = LOW 


L 




X 


L 


L 


L 


X 


X 


X 


I/O Voltage LOW 


X 




L 


H 


X 


X 


if 


D 


X 


Shift Right; D-Qo; Qo-Qi; etc. 


H 




L 


H 


L 


L 


J" 


D 


X 


Shift Right; D-Qo & l/Oo; Q0-Q1 & l/Oi;etc. 


H 




H 


L 


X 


X 


if 


X 


D 


Shift Left; D-Q 7 ; Q7-Q6; etc. 


H 




H 


L 


L 


L 


J- 


X 


D 


Shift Left; D-Q7 & I/O?; Q7-Q6 & l/Os; etc. 


H 


H 


H 


X 


X 


J- 


X 


X 


Parallel Load; l/O n -Q„ 


H 




L 


L 


H 


X 


X 


X 


X 










H 








Hold: I/O Voltage undetermined 


H 




L 


L 


X 


X 


X 


X 




H 


L 


L 


L 


L 


X 


X 


X 


Hold: l/0„ = Q„ 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



AC SET-UP REQUIREMENTS: Ta = 25° C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t„H (CPl 


Minimum Clock Pulse Width HIGH 


20 






ns 




t w L (CPl 


Minimum Clock Pulse Width LOW 


20 






ns 




t„L (MR) 


Minimum Master Reset Pulse Width LOW 


20 






ns 




ts 


Set-up Time, So or St to CP 


10 






ns 






Hold Time, So or Si to CP 


10 






ns 




t s (H) 


Set-up Time l/O thru I/O?, 
DSo,DS7toCP(HIGHi 


20 






ns 




t 5 (L) 


Set-up Time l/O thru l/0 7 , 
DSo, DS7 to CP (LOW) 


20 






ns 




th 


Hold Time (HIGH or LOW) l/Oo thru I/O7, 
DSo, DS? to CP 









ns 




tree 


Master Reset Recovery Time 


20 






ns 





DEFINITION OF TERMS: 

SET-UP TIME t s i is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (th) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (tree) is defined as the minimum time required between the end of the reset pulse and the clock transition 
from LOW-to-HIGH in order to recognize and transfer HIGH Data to the Q outputs. 
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■ 



AC CHARACTERISTICS: T A = 25° C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


fMAX 


Maximum Input Frequency 


35 


50 




MHz 


Vcc = 5.0 V 

C L = 15 P F 

■ 


tPHL 
tPLH 


Propagation Delay, Clock 

To Qo or Q7 






25 
25 


ns 


tPHL 


Propagation Delay, Clock 

Tn i/rif, thru I/O, 

1 \/\jo xnru I/VJ7 






25 
25 


ns 


tPHL 
tPHL 


Master Reset To Qo or Q? 
Master Reset To l/Oo thru I/O? 






35 
35 


ns 


tPZH 
tPZL 


Output Enable Time 






35 
35 


ns 


C L = 5 pF 
Rl = 667 fl 

Vcc = 5.0 V 


tPHZ 
tPLZ 


Output Disable Time 






25 
25 


ns 
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F54LS/74LS323 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 
WITH SYNCHRONOUS RESET AND COMMON I/O PINS 



DESCRIPTION— The 54LS/74LS323 is an 8-Bit Universal Shift/Storage Register with 
3-state outputs. Its function is similar to the 54LS/74LS299 with the exception of Syn- 
chronous Reset. Parallel load inputs and flip-flop outputs are multiplexed to minimize 
pin count. Separate inputs and outputs are provided for flip-flops Qo and Cb to allow easy 
cascading. 

Four operation modes are possible: hold (store), shift left, shift right, and parallel load. 
All modes are activated on the LOW-to-HIGH transition of the Clock. 

• COMMON I/O FOR REDUCED PIN COUNT 

• FOUR OPERATION MODES: SHIFT LEFT, SHIFT RIGHT, PARALLEL LOAD AND 
STORE 

• SEPARATE CONTINUOUS INPUTS AND OUTPUTS FROM Qo AND Q? ALLOW 
EASY CASCADING 

• FULLY SYNCHRONOUS RESET 

• 3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATIBLE 
PIN NAMES 



CP 

DSo 
DS7 

I/On 

6ei,oe 2 



Clock Pulse (active positive-going edge) 
Input 

Serial Data Input For Right Shift 

Serial Data Input For Left Shift 

Parallel Data Input or 

Parallel Output (3-State) (Notec) 

3-State Output Enable (active LOW) 

Inputs 

Serial Outputs (Note b) 
Mode Select Inputs 

Synchronous Reset (active LOW) Input 



LOADING (Note a) 


HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


1.0 U.L. 


0.5 U.L. 


65(25) U.L. 


15(7.5) U.L. 


0.5 U.L. 


0.25 U.L. 


10 U.L. 


5(2.5) U.L. 


1 U.L. 




0.5 U.L. 


0.25 U.L. 



Qo, Q? 
So, Si 
SR 
NOTES: 

a. 1 TTL LOAD — 40 jiA HIGH/1.6 mA LOW. 

b. The output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial Temperature 
Ranges. 

c. The output LOW drive factor is 7.5 U.L. for Military (XM) and 1 5 U.L. for Commercial Temperature 
Ranges. 

The output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for Commercial Temperature 
Ranges. 



LOGIC DIAGRAM 

®l rrl© 




LOGIC SYMBOL 




Vcc = 20 
GND = 10 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 
54LS/74LS323 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION The logic diagram and truth table indicat 
75LS323 Universal Shift/Storage Register. This device is similar in oper 
reset. A partial list of the common features are described below: 



functional characteristics of the 54LS/ 
~ 74LS299 except for synchronous 



1. They use eight D-type edge-triggered flip-flops that respond only to the LOW-to-HIGH transition of the Clock (CP). The 
only timing restriction, therefore, is that the mode control (So, Si) and data inputs (DSo, DS7, 1/O0-I/O7) be stable at least a 
set-up time prior to the positive transition of the Clock Pulse. 

2. When So = Si = 1, 1/O0-I/O7 are parallel inputs to flip-flops Q0-Q7 respectively, and the outputs of Q0-Q7 are in the high 
impedence state regardless of the state of OE1 or 0~E2. 



An important unique feature of the 54LS/74LS323 is a fully Synchronous Reset that requires only to be stable at least one 
set-up time prior to the positive transition of the Clock Pulse. 



TRUTH TABLE 



INPUTS 




RESPONSE 


SR 


Si 


So 


OEi 


OE2 


CP 


DSo 


DS7 




L 


X 


X 


H 


X 
H 
X 


_r 
_r 
_r 


X 


X 


Synchronous Reset; Qo = Q7 = LOW 


L 

L 


X 
H 


X 
H 


X 
X 


X 
X 


X 
X 


I/O voltage undetermined 


L 


L 


X 


L 


L 


s 


X 


X 


Synchronous Reset; Qo = O? = LOW 


L 


X 


L 


L 


L 


s 


X 


X 


I/O voltage LOW 


H 


L 


H 


X 


X 


s 


D 


X 


Shift Right; D-Q ; Q0-Q1; etc 


H 


L 


H 


L 


L 


s 


D 


X 


Shift Right; D-Q & l/Oo; Q0-Q1 & I/O, , etc 


H 


H 


L 


X 


X 


s 


X 


□ 


Shift Left; D-Q7; Q7-Q6; etc. 


H 


H 


L 


L 


L 


s 


X 


D 


Shift Left: D-Q7 & I/O-; Qt-Qs & l/0 6 ; etc 


H 


H 


H 


X 


X 


s 


X 


X 


Parallel Load l/0„-Q„ 


H 
H 


L 
L 


L 
L 


H 
X 


X 
H 


X 
X 


X 
X 


X 
X 




Hold; I/O Voltage Undetermined 


H 


L 


L 


L 


L 


X 


X 


X 


Hold; l/0„ = Q„ 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
VCC Pin Potential to Ground Pin 
'Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 

Output Current (dc) (Output LOW) 
"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 



-65°Cto+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5Vto+15V 
-30 mA to +5.0 mA 
-0.5Vto+10V 
+50 mA 



PART NUMBERS 


SUPPLY VOLTAGE (Vcc! 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS323XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS323XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
AC CHARACTERISTICS: T A = 25° C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


f MAX 


Maximum input frequency 


35 


50 




MHz 


Vcc = 5.0 V 
Cl = 15 pF 


tPHL 
tPLH 


Propagation Delay, CP 

To Qo or Q 7 






25 
25 


ns 


tPLH 
tPUH 


Propagation Delay, CP 

To l/Oo thru I/Ot 






25 
25 


ns 


tpZH 
tPZL 


Output Enable Time 






35 
35 


ns 


C L = 5 pF 
R L = 665 fl 

Vcc = 5.0 V 


tPHZ 
tPLZ 


Output Disable Time 






25 
25 


ns 


AC SET-UP REQUIREMENTS: T A = 25°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 

Vcc = 5.0 V 
Cl = 15 pF 


MIN 


TYP 


MAX 


t„H (CP) 


Minimum Clock Pulse Width HIGH 


20 






ns 


t„L (CP) 


Minimum Clock Pulse Width LOW 


20 






ns 


t. 


Set-up Time, SR"to CP 


10 






ns 


ts 


Set-up Time, So or S to CP 










th 


Hold Time, SR to CP 


10 






ns 


th 


Hold Time, So or S to CP 


10 






ns 


U (H) 


Set-up Time l/Oo thru I/O7, 
DS0-DS7 to CP (HIGH) 


20 






ns 


t, (L) 


Set-up Time l/Oo thru I/O7, 
DS0-DS7 to CP (LOW) 


20 






ns 


th 


Hold Time (HIGH or LOW) l/Oo thru I/O7, 
DSo-DS 7 to CP 









ns 



DEFINITION OF TERMS: 

SET-UP TIME (t s ) is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (th) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 
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F54LS/74LS352 

DUAL 4-INPUT MULTIPLEXER 



DESCRIPTION - The 54LS/74LS352 is a very high-speed Dual 4-lnput Multiplexer with 
Common Select inputs and individual Enable inputs for each section. It can select two bits of 
data from four sources. The two buffered outputs present data in the inverted (complemen- 
tary) form. The 54LS/74LS352 is the functional equivalent of the 54LS/74LS1 53 except with 
inverted outputs. 



• INVERTED VERSION OF THE 54LS/74LS153 

• SEPARATE ENABLES FOR EACH MULTIPLEXER 

• INPUT ( 

• FULLY TTL I 



I EFFECTS 



LOADING (Note a) 



lo. "1 
Z 



NOTES: 

a. 1 TTL Unit Load (U.L.) 





HIGH 


LOW 


Common Select Inputs 


0.5 U.L. 


0.25 U.L. 


Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


Multiplexer Inputs 


0.5 U.L. 


0.75 U.L. 


Multiplexer Outputs (note b) 


10 U.L 


5 (2.5) U.L. 



40)iA HIGH/1.6 mA LOW. 
b. The Output LOW drive (actor is 2.5 U.L. tor Military (XM) and 5 U.L. tor Commercial (XC) 



CD 



© © 





V CC = Pin 16 
GND m Pin 8 
O = P' n Numbers 



LOGIC SYMBOL 



1 6 S 4 3 10 11 12 13 15 



'0a 'la '2a '3a 'ob 'lb ! 2b '3b 



i — r 



V cc = Pin 16 
GND - Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



i£ s i 

3^ '3a 
1 Q '.!„ 

*o 

8 Q GND 



3" 

E b 3 K 

'3b 

'2b 3 ,2 

'ib ~3 U 

'0b ] 10 
?b J 9 




has the same 
Diagram) as th 
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FUNCTIONAL DESCRIPTION - The 54LS/74LS352 is a Dual 4-lnput Multiplexer. It selects two bits of data 
from up to four sources under the control of the common Select Inputs (S , S^. The two 4-input multiplexer 
circuits have individual active LOW Enables (E a , E b ) which can be used to strobe the outputs independently. 
When the Enables (E a , E b ) are HIGH, the corresponding outputs (Z a , Z b ) are forced HIGH. 

The logic equations for the outputs are shown below. 

VV "Oa "St -Sq + I^-St -Sp+123-S, •SQ + I 3a -S 1 ~^)" 
Z"b"V »0b- s 1 - S + I 1b-Sl -SQ + lzb-S, -SQ+lgb-S, • Sq) 

The 54LS/74LS352 can be used to move data from a group of registers to a common output bus. The 
particular register from which the data came would be determined by the state of the Select Inputs. A less 
obvious application is a function generator. The 54LS/74LS352 can generate two functions of three variables. 
This is useful for implementing highly irregular random logic. 



TRUTH TABLE 



SELECT 


INPUTS 


INPUTS (a orb) 


OUTPUT 


s 


Si 


E 


'0 


ii 


12 


■3 


~Z 


X 


X 


H 


X 


X 


X 


X 


H 


L 


. L 


L 


L 


X 


X 


X 


H 


L 


L 


L 


H 


X 


X 


X 


L 


H 


L 


L 


X 


L 


X 


X 


H 


H 


L 


L 


X 


H 


X 


X 


L 


L 


H 


L 


X 


X 


L 


X 


H 


L 


H 


L 


X 


X 


H 


X 


L 


H 


H 


L 


X 


X 


X 


L 


H 


H 


H 


L 


X 


X 


X 


H 


L 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

"input Voltage (dc) -0.5 V to + 1 5 V 

"input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS352XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


74LS352XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 


X = package type; F for Flatpack, D tor Ceramic Dip, P for Plastic Dip. See Packaging 




ation Section lor 


packages available on this product. 
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Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


% 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


U CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2 5 


3 4 




V 


V cc = MIN. I QH = -400 /jA 


XC 


2.7 


3.4 




V, N = V| H orV 


H per Truth Table 


V 0L 


Output LOW Voltage 


XM.XC 




0.25 


0.4 




'OL = 4-0 mA 


p 

V C C = MIN, V| N = V| H or 

V| L per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


l|H 


Input HIGH Current 




1.0 


20 


pA 


V cc = MAX, V (N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 10 V 


'|L 


Input LOW Current 






—0 36 




V CC = MAX, V |N = 0.4 V 


•os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


'cc 


Power Supply Current 




6.2 


10 


mA 


V CC = MAX 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay, 
Select to Output 




16 
17 


25 
25 


ns 


Fig. 2 




l PLH 
'PHL 


Propagation Delay, 
Enable to Output 




11 

15 


18 

22 


ns 


Fig. 1 


V CC = 5 V 
C L = 15 pF 


'PLH 
'PHL 


Propagation Delay, 
Data to Output 




8 
7 


15 
15 


ns 


Fig. 2 





AC WAVEFORMS 
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F54LS/74LS353 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 



DESCRIPTION - The LSTTL/MSI 54LS/74LS353 is a Dual 4-lnput Multiplexer with 
3-state outputs. It can select two bits of data from four sources using common select 
inputs. The outputs may be individually_switched to a high impedance state with a 
HIGH on the respective Output Enable (E ) inputs, allowing the outputs to interface 
directly with bus oriented systems. It is fabricated with the Schottky barrier diode 
process for high speed and is completely compatible with all Fairchild TTL families. 



• INVERTED VERSION OF 54LS/74LS253 

• SCHOTTKY PROCESS FOR HIGH SPEED 

• MULTIFUNCTION CAPABILITY 

• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


s . Si 


Common Select Inputs 


0.5 U.L. 


0.25 U.L. 


Multiplexer A 








Eoa 


Output Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


'Oa - '3a 


Multiplexer Inputs 


0.5 U.L. 


0.25 U.L. 


Z"a 


Multiplexer Output (Note b) 


65(25)U.L. 


5(2.5) U.L. 


Multiplexer B 








EfJb 


Output Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


'Ob - '3b 


Multiplexer Inputs 


0.5 U.L. 


0.25 U.L. 


Zb 


Multiplexer Output (Note b) 


65(25) U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1 6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XCI 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military and 65 U.L. for 
Commercial Temperature Ranges. 



LOGIC DIAGRAM 

EQb '3b '2b 'lb '0b 



o 



© 



^© ^© 

H h 




o 



ha 'Oa E 0a 

© © i© 

V 



Vcc = Pi" 16 
GND - Pin 8 
O = Pin Numbers 




LOGIC SYMBOL 



i 
















1 


Si 


t >2a '3d '□!> I 


I) *2U 1 


it E oi> 



t — r 



Vcc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FAIRCHILD • F54LS/74LS353 



FUNCTIONAL DESCRIPTION — The 54LS/74LS353 contains two identical 4-input Multiplexers with 3-state outputs. 
They select two bits from four sources selected by common select inputs (So, Si).The 4-input multiplexers have individual 
Output Enable (Eoa, Eob) inputs which when HIGH, forces the outputs to a high impedance (high Z) state. 

The logic equations for the outputs are shown below: 

Za ■ ^Oa ' "Oa ' h ' Sp + 'la ' ^1 ' S + <2a ' S 1 • Sp + l 3a • St • S ) 

z b = 1 ob' ("ob • Si -So + Hb-ST -So+i^-s, -So + iab-s, • s ) 

If the outputs of 3-state devices are tied together, all but one device must be in the high impedance state to avoid high currents 
that would exceed the maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose 
outputs are tied together are designed so that there is no overlap. 



TRUTH TABLE 



SELECT 
INPUTS 


DATA INPUTS 


OUTPUT 
ENABLE 


OUTPUT 


s 


Si 


'0 


h 


'2 


-1 3 


E 


Z 


X 


X 


X 


X 


X 


X 


H 


(Z) 


L 


L 


L 


X 


X 


X 


L 


H 


L 


L 


H 


X 


X 


X 


L 


L 


H 




X 


L 


X 


X 


L 


H 


H 


i 


X 


H 


X 


X 


L 


L 


L 




X 


X 


L 


X 


L 


H 


L 


H 


X 


X 


H 


X 


L 


L 


H 


H 


X 


X 


X 


L 


L 


H 


H 


H 


X 


X 


X 


H 


L 


L 



H ■= HIGH Level 
L ■ LOW Level 
X = Immaterial 
(ZJ = High Impedance (off) 

Address inputs Sp, and Sf are common to both sections. 



■ 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 
"Input Voltage (dc) 
'Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



-65 C to +150 C 
-55°Cto +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



PART NUMBERS 



SUPPLY VOLTAGE (V cc ) 



MIN 



TYP 



MAX 

5.5 V 
5.25 V 



TEMPERATURE 



54LS353XM 



4.5 V 



50 V 



-55°C to +125°C 
0°Cto+70°C 



74LS353XC 



4.75 V 



5.0 V 



oduct. 



X ■ package type; F for Flatpak. D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for 



available 



on this pn 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



CVMRrtl 
OlMbUL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 




Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


% 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-065 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V 0H 


Output HIGH Voltage 


XM 


2 4 


3.4 




V 


Iqh - — 1-0 mA 


V C C = MIN ^ V| N = V| H °< 
V||_ per Truth Table 


XC 


2.4 


3.1 




Iq^j = -2.6 mA 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4.0 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




35 


0.5 


V 


'OL = 8 mA 


'OZH 


Output Off Current HIGH 






20 


liA 


V cc = MAX, V 0UT = 2.7 V, V§ = 2.0 V 


'OZL 


Output Off Current LOW 






-20 


fA 


V CC = MAX - V OUT = 4 V . V E = 2 V 


>IH 


Input HIGH Current 






20 


M 


V CC = MAX, V, N = 2.7 V 






1 


mA 


V cc = MAX, V| N = 10 V 


l)L 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V !N = 0.4 V 


'sc 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V QUT = V 


'cc 


Power Supply Current, 
Outputs LOW 




7.0 


12 


mA 


V cc = MAX, V, N = V. Vg = V 


Power Supply Current, 
Outputs Off 




8 5 


14 


V cc = MAX, V, N = V, Vg = 4.5 V 



NOTES: 



1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
'PHL 


Propagation Delay, 
Data to Output 




10 
10 


15 
15 


ns 


Fig. 1 


C L = 15 pF 


'PLH 
<PHL 


Propagation Delay. 
Select to Output 




20 
16 


29 
24 


ns 


Fig. 1 


C L = 15 pF 


<PZH 


Output Enable Time 
to HIGH Level 




12 


18 


ns 


Figs. 4, 5 


C L = 1 5 pF 


'PZL 


Output Enable Time 
to LOW Level 




11 


18 


ns 


Figs. 3, 5 


R L = 2 kO. 


'PLZ 


Output Disable Time 
from LOW Level 




22 


32 


ns 


Figs. 3, 5 


C L = 5 pF 


'PHZ 


Output Disable Time 
from HIGH Level 




11 


18 


ns 


Figs. 4, 5 


R|_ = 2 kO. 
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3-STATE WAVEFORMS 



VlN 



VOUT 



13V 



l PHL 
.3 V 



- 'PLH 

vout fc-'av 



E PHL 
' 1.3 V 



Fig. 1 



Fig. 2 



Vf — y w— 

1.5 V -*- 1.5 V 

v OUT -X-1.5V 

N-^ 



Fig. 3 



VE ^^ ¥ 

v E /V_ „ /V. 



'PHZ 
»V 0H 



VOUT 



— n — 1.5V * 
l— 0.5 V 



Fig. 4 



AC LOAD CIRCUIT 



Vcc 



TO OUTPUT 
UNDER TEST 



— 

•Includes Jig and Probe Capacitance 




5 kn 



— 



Fig. 5 



SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


«PZH 


Open 


Closed 


'PZL 


Closed 


Open 


'PLZ 


Closed 


Closed 


tPHZ 


Closed 


Closed 
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F54LS/74LS365 • F54LS/74LS366 
F54LS/74LS367 • F54LS/74LS368 

3-STATE HEX BUFFERS 



DESCRIPTION — These devices are high-speed Hex Buffers with 3-state outputs. They are organized as single 6-bit or 2-bit/ 
4-bit, with inverting or non-inverting data (D) paths. The outputs are designed to drive 15 TTL Unit Loads or 60 Low Power 
Schottky loads when the Enable (E) is LOW. 

When the output Enable Input (E) is HIGH, the outputs are forced to a high impedance "off" state. If the outputs of the 3-state 
devices are tied together, all but one device must be in the high impedance state to avoid high currents that would exceed the 
maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose outputs are tied together are 
designed so there is no overlap. 



54LS/74LS365 
HEX 3-STATE BUFFER WITH 
COMMON 2-INPUT NOR ENABLE 

vcc h 

R R R R R r^l 



7] 13 12 1 1 1 1 10 9 

y v v 



UIAJIAJlAJL1JL1JLLIL±J 



TRUTH TABLE 



INPUTS 


OUTPUT 


T1 


E 2 


□ 


L 


L 


L 


L 


L 


L 


H 


H 


H 


X 


X 


(2) 


X 


H 


X 


(Z) 



54LS/74LS367 
HEX 3-STATE BUFFER 
SEPARATE 2-BIT AND 4-BIT SECTIONS 



vcc 



r^i nji n^i r^i r^i n°i r^" 



r^i 



UjmmL^lAJLiJLLJLiJ 



TRUTH TABLE 



INPUTS 


OUTPUT 


"E" 


D 


L 


L 


L 


L 


H 


H 


H 


X 


(Z) 



54LS/74LS366 
HEX 3-STATE INVERTER BUFFER 
WITH COMMON 2-INPUT NOR ENABLE 

VCC f 2 

B 



S5E> 



14 13 12 11 | 10 I 9 

L^J LtjJ L J 



LJIAJiAJLAJLAJLAJLLlL^J 



TRUTH TABLE 



INPUTS 


OUTPUT 


T, 


T 2 


D 


L 


L 


L 


H 


L 


L 


H 


L 


H 


X 


X 


(Z) 


X 


H 


X 


(Z) 



54LS/74LS368 
HEX 3-STATE INVERTER BUFFER 
SEPARATE 2-BIT AND 4-BIT SECTIONS 



VCC E 



16 15 14 



r pn ri m 



3 



LU HI L±J LU LU LU LU 



TRUTH TABLE 



INPUTS 


OUTPUT 


T 


D 


L 


L 


H 


L 


H 


L 


H 


X 


f2T! 



5-253 



FAIRCHILD • F54LS/74LS365 • F54LS/74LS366 • F54LS/74LS367 • F54LS/74LS368 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS365XM 54LS366XM 
54LS367XM 54LS368XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125° C 


74LS365XC 74LS366XC 
74LS367XC 74LS368XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


, . . 

TEST CONDITIONS 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


xc 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V CC = MIN, l| N = -18mA 


V H 


Output HIGH Voltage 


XM 


2.4 


3.4 






l 0H = -1.0 mA 


V CC = MIN. V |N =V |H or 
V| L per Truth Table 


XC 


2.4 


3.1 




"OH = ~ 2 6 mA 


Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


Iql= 12 mA 


V CC = MIN, V| N = V| H or 
V| L per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 24 mA 


'OZH 


Output Off Current HIGH 






20 


MA 


V CC = MAX. V 0UT = 2.4 V. Vg = 2.0 V 


'OZL 


Output Off Current LOW 






-20 


i"A 


V cc = MAX, V 0UT = 0.4 V, Vg = 2.0 V 


'IH 


Input HIGH Current 






20 


1* 


V cc = MAX, V !N = 2.7 V 






0.1 


mA 


V cc = MAX, V| N = 7.0 V 




Input LOW Current 






-0.4 


mA 


V CC = MAX, V IN = 0.4 V 


'OS 


Output Short Circuit 
Current (Note 3) 


-40 




-225 


mA 




V CC = MAX, V OUT = 0V 


'cc 


Power Supply 
Current 


54LS/74LS365/367 




13.5 


24 


mA 


V cc = MAX, V, N = V, Vg = 4.5 V 


54LS/74LS366/368 




11.8 


21 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value 
device type. 

2. Typical limits are at V C c = 5.0 V, T A = 25°C. 

3. Not more than one output should be shorted at a time. 



specified l 



g conditions for the applicable 



AC CHARACTERISTICS: T A = 25°C, V cc = 5.0 V (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PLH 
'PHL 


Propagation Delay, Data to Output 
54LS/74LS365/367 






10 
16 


ns 


Fig. 2 


C L = 45 pF 


*PLH 
'PHL 


Propagation Delay, Data to Output 
54LS/74LS366/368 






10 
16 


ns 


Fig. 1 


C L = 45 pF 


'PZH 


Output Enable Time to HIGH Level 






16 


ns 


Figs. 4, 5 


C L = 45 pF 


•PZL 


Output Enable Time to LOW Level 






30 


ns 


Figs. 3, 5 


R L = 667 O 


'PLZ 


Output Disable Time from LOW Level 






15 


ns 


Figs. 3, 5 


C L = 5.0 pF 


>PHZ 


Output Disable Time from HIGH Level 






23 


ns 


Figs. 4, 5 


R L = 667 O 
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F54LS/74LS373 

OCTAL TRANSPARENT LATCH 
WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS373 consists of eight latches with 3-state outputs for 
bus organized system applications. The flip-flops appear transparent to the data (data 
changes asynchronously) when Latch Enable (LE) is HIGH. When LE is LOW, the data 
t hat meets the set-up_times is latched. Data appears on the bus when the Output Enable 
(OE) is LOW. When OE is HIGH the bus output is in the high impedence state. 

• EIGHT LATCHES IN A SINGLE PACKAGE 

• 3-STATE OUTPUTS FOR BUS INTERFACING 

• HYSTERESIS ON LATCH ENABLE 

• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATABLE 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature -65°C to +150 

Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
"input Voltage (dc) 
"input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) +50 mA 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
PIN NAMES 



-55°Cto +125°C 
-0.5 V to +7.0 V 

-0.5 V to +15 V 
-30 mA to +5.0 mA 

-0.5 V to +10 V 



LOADING (Note a) 


HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


65 (25) U.L. 


15 (7.5) U.L. 



Do - D7 Data Inputs 
LE Latch Enable (Active HIGH) 

input 

OE Output Enable (Active LOW) 

input 

Oo - O7 Outputs (Note b) 



NOTES: 

a) 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW 

b) The Output LOW drive factor is 7.5 U.L. for Military and 25 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 
65 U.L. for Commercial (XC) Temperature Ranges. 



LOGIC SYMBOL 





3 
| 


4 7 

I | 


8 13 
I I 


14 
I 


17 

I 


18 
| 


11 — 


Do 
LE 


Di D2 


D3 D4 


D5 


Da 


D7 


1— o 


OE 

Oo 


Oi O. 


03 04 


05 


Oo 


Or 




I 

2 


1 1 

5 6 


I I 

9 12 


l 

15 


I 

16 


I 

19 






Vcc = 
GND = 


Pin 20 
= Pin10 









CONNECTION DIAGRAM 

DIP (TOP VIEW) 



oe£ 

Oo£ 

DoE 

D 'C 

°C 

2 £ 

°C 
D 3 £ I 
OaE I 
GND^ 



Jvcc 
JOr 

□ D, 

□ Do 

JOs 
JDS 
JD* 

□ °< 
>E 



LOGIC DIAGRAM 



©0©0®©® 

Do |D1 ID: ID3 ID4 IDs IDs 

I — D ' — D ' — D ' — D ' — D ' — D 



LATCH 
ENABLE 



ENABLE 9 

® L -H>c-X 



I 



I 



I 



I 



I 



® 

G 



I 



8 — 1 



-Y 



© © © © © © 



© 



Vcc = Pin 20 
GND = Pin 10 
0= Pin Numbers 
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GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE <V CC ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS373XM 


4.5 V 


5.0 V 


5.5 V 


-550010 +125°C 


74LS373XC 


4.75 V 


5.0 V 


5.25 V 


OX to +70°C 



X = package type; F for Flatpak, D for Ceramic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


1 

PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


v IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 






-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


V OH 


Output HIGH Voltage 


XM 


2.4 


3.4 




w 
V 


Iqh = -10 mA 


V CC = MIN, V m = V| H 
or V|l per Truth Table 


XC 


2.4 


3.1 




Iqh = _2 - 6 mA 


Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Iql = 4.0mA 


V CC = MIN, V IN = V,h 
or V| L per Truth Table 


XC 




0.35 


0.5 


I l = 8.0mA 


'OZH 


Output Off Current HIGH 






20 


fi,A 


V CC = MAX, V 0U T = 2.4 V, V E = 2.0 V 


!0ZL 


Input Off Current LOW 






-20 




V cc = MAX, V 0U T = 0.4 V, V E = 2.0 V 


l|H 


Input HIGH Current 






20 




V CC = MAX, V, N = 2.7 V 


Input HIGH Current at MAX 
Input Voltage 






0.1 


mA 


V cc = MAX, V| N = 10 V 


IlL 


Input LOW Current 






-0.4 


mA 


V C c = MAX . V IN = OA V 


los 


Output Short Circuit Current 
(Note 3) 


-20 






mA 


V CC = MAX, V 0U T = V 


ice 


Power Supply Current, Outputs OFF 




24 


40 


mA 


V cc = MAX, V IN = V, V E = 4.5 V 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the'worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply voltage 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at V cc = 5.0 V, 25°C. and maximum loading. 
3. Not more than one output should be shorted at a time. 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t s D 


Set-up Time Data to Negative Going LE 





-2.0 




ns 


Fig. 1 






Hold Time Data to Negative Going LE 


10 


7.0 




ns 


Fig. 1 


V cc = 5.0 V 


t w LE 


Minimum LE Pulse Width HIGH or LOW 


15 


10 




ns 


Fig.1 





DEFINITION OF TERMS: 

SET-UP TIME (t s ) - is defined as the minimum time required for the correct logic level to be present at 
the logic input prior to LE transition from HIGH-to-LOW in order to be recognized and transferred to the 
outputs. 

HOLD TIME (t n ) - is defined as the minimum time following the LE transition from HIGH-to-LOW that 
the logic level must be maintained at the input in order to ensure continued recognition. 
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AC CHARACTERISTICS : T A = 25°C, V cc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'PLH 
l PHL 


Propagation Delay, Data to Output 




10 
16 


18 

27 




Fig. 1 


C L = 15 pF 


•PLH 
'PHL 


Propagation Delay, LE to Output 




14 

24 


25 
36 


ns 


Fig. 1 


C L = 15 pF 


tpZH 


Output Enable Time to HIGH Level 




15 


28 


ns 


Figs. 3, 4 


C L = 15 pF 


4 PZL 


Output Enable Time to LOW Level 




22 


36 


ns 


Figs. 2, 4 


R[_ = 2.0 k£l 


f PLZ 


Output Disable Time from LOW Level 




13 


25 


ns 


Figs. 2, 4 


C L = 5.0 pF 


tpHZ 


Output Disable Time from HIGH Level 




11 


20 


ns 


Figs. 3, 4 


R[_ = 2.0 kfl 



AC WAVEFORMS 

tw 




Fig. 1 



VE JrUI -jf- 

>- — i 



t 

0.5 V 



1.3V 

Vol 



tPZH 
VOUT 



1.3 V 

tPHZ ~*-| 1 

J- VOH 

1.3 V 

0.5 V 



JF 7 rf 



Fig. 2 



Fig. 3 



AC LOAD CIRCUIT 



TO OUTPUT 
UNDER TEST ' 



W-L>B>H>h 



5 kn 



SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


tPZH 


Open 


Closed 


tPZL 


Closed 


Open 


tPLZ 


Closed 


Closed 


tPHZ 


Closed 


Closed 



"Includes Jip and Probe Capacitance. 



Fig. 4 
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F54LS/74LS374 

OCTAL D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUT 



DESCRIPTION— The 54LS/74LS374 is a high-speed, low-power Octal D-type Flip-Flop 
featuring separate D-type inputs for each flip-flop and 3-state outputs for bus oriented 
applications. A buffered Clock (CP) and Output Enable (OE) is common to all flip-flops. 
The 54LS/74LS374 is manufactured using advanced Low Power Schottky technology and 
is compatible with all Fairchild TTL families. 

• EDGE-TRIGGERED D-TYPE INPUTS 

• BUFFERED POSITIVE EDGE-TRIGGERED CLOCK 

• 3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

• HYSTERISIS ON OUTPUT ENABLE INPUT TO IMPROVE NOISE MARGIN 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 

LOADING (Note a) 



PIN NAMES 

D0-D7 
CP 
OE 
O0-O7 



Data Inputs 
Clock (Active HIGH going edge) Input 
Output Enable (Active LOW) Input 
Outputs (Note b) 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 




15(7.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 

b. The output LOW drive factor is 7.5 U.L. for military (XM) and 25 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for 
Commercial (XC) Temperature Ranges. 



LOGIC SYMBOL 



Do Di Di D3 D. Ds Ds Or 



Oo Oi Oi Oa 0« Os Ot O? 



TT 

2 5 6 9 12 15 16 19 

Vcc = Pin 20 
GND = Pin 10 




CONNECTION DIAGRAM 

DIP (TOP VIEW) 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) 
as the Dual In-line Package. 



LOGIC DIAGRAM 




© 



D 2 



CP D 
Q Q 



© 



D 3 



CP D 

q a 



© 



CP D 
Q Q 



Oi 



© 



Os 



© 



03 



© 




Ds 



De 



CP D 
Q Q 



© 



D 7 



CP D 
Q Q 



CP D 
Q Q 



o 5 



Oe 



© 

O7 



FAIRCHILD • F54LS/74LS374 



TRUTH TABLE 



Dn 


CP 


OE 


On 


H 


_r 


L 


H 


L 


T 


L 


L 


X 


X 


H 


Z* 



H = 

L = 

X = 

z = 



HIGH Voltage Level 
LOW Voltage Level 
Immaterial 
High Impedence 



•Note: Contents of flip-flops unaffected by the state of the Output Enable input (OE) 



FUNCTIONAL DESCRIPTION — The 54LS/74LS374 consists of eight edge-triggered flip-flops with individual D-type inputs 
and 3-state true outputs. The Clock and Output Enable are common. The eight flip-flops will store the state of their individual 
D inputs that meet the set-up and hold time requirements on the LOW-to-HIGH Clock (CP) transition. With the Output Enable 
(0"E) LOW, the contents of the eightjlip-flops are refected on the outputs. When the OE is HIGH, the outputs go to the high 
impedence state. Operation of the OE input does not affect the state of the flip-flops. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V IL 


Input LOW Voitage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l |N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 
V 


IqH = —1 .0 mA 


V C C = MIN ' V IN = V IH °' 
V|l per Truth Table 


XC 


2.4 


3.1 




l 0H = -2.6 mA 


v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 
V 


Iql = 12 mA 


Vcc = MIN, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


l 0L = 24 mA 


'OZH 


Output Off Current HIGH 






20 


»A 


V cc = MAX, V 0UT = 2.4 V, Vg = 2.0 V 


'OZL 


Output Off Current LOW 






-20 


lA 


V cc = MAX, V 0UT = 0.4 V, Vg = 2.0 V 


'IH 


Input HIGH Current 






20 


liA 


V cc = MAX, V, N = 2 7 V 


Input HIGH Current at MAX 
Input Voltage 






0.1 


mA 


V CC = MAX, V |N = 10 V 


'IL 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-30 




-130 


mA 


V CC = MAX, V QUT = V 


ICC 


Power Supply Current, Outputs OFF 




27 


45 


mA 


V cc = MAX, V| N = V, Vf = 4.5 V 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normalfy occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5-0 v - 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 















tpLH 

tPHL 


Propagation Delay, 

OP Tn Oi itni it 






28 
34 




Fig. 1 


C L = 15pF 


tpZH 


Ontni it Fnahlp Timp to HlfiH 1 pup) 






28 


ns 


Figs. 3, 4 


C L = 15pF 
R L = 2 kn 


tPZL 


Hi itni it Fnahlp Timp tn 1 DW 1 pv/pI 






36 


ns 


Figs. 2, 4 


tPLZ 


Oi itm it niQnhlp Timp frnm 1 f~lW 1 pwpI 

UUl|JUl UlBdlJIC 1 llllc IIUIll UUVV Level 






24 


ns 


Figs. 2, 4 


Ci = 5 nF 
Rl= 2kfl 


tpHZ 


Output Disable Time from HIGH Level 






18 


ns 


Figs. 3, 4 


fMAX 


Maximum Input Frequency 


35 


50 




MHz 


Fig. 1 


C L = 45 pF 


A /"» AFT 

AC SET- 


UP REQUIREMENTS: Ta = 25° C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


T W CP 


Minimum Clock Pulse Width, HIGHorLOW 


13 


10 




ns 


Fig. 1 


Vcc = 5.0V 


ts 


Minimum Set-up Time, Data to CP 


20 


15 




ns 


Fig. 1 


tn 


Minimum Hold Time, Data to CP 





-3 




ns 


Fig. 1 



DEFINITION OF TERMS: 



SET-UP TIME (t s i is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (th) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained at 
the input in order to ensure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior to the 
clock transition from LOW-to-HIGH and still be recognized. 

AC WAVEFORMS 





AC LOAD CIRCUIT 

Vcc 



v" 



I- 



Vojt 



^ ^VOH 



Fig. 3 



SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


'PZH 


Open 


Closed 


<PZL 


Closed 


Open 


'PLZ 


Closed 


Closed 


IPHZ 


Closed 


Closed 






'Includes Jig and Probe Capacitance. 

Fig. 4 
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F54LS/74LS375 

4-BIT LATCH 



DESCRIPTION — The 54LS/74LS375 is a 4-Bit D-Type Latch for use as temporary 
storage for binary information between processing limits and input/output or indicator 
units. When the Enable (E) input is HIGH, information present at the D input will be 
transferred to the Q output and, if E is HIGH, the Q output will follow the input. When E 
goes LOW, the information present at the D input prior to its set up time will be retained at 
the Q outputs. 



This device is functionally identical to the 54LS/74LS75 except for the corner power pins. 
For complete discussion of electrical characteristics, truth tables and operations infor- 
mation, refer to the 54LS/74LS75 data sheet. 



LOADING (Note a) 



PIN NAMES 




HIGH 


LOW 




D1-D4 


Data Inputs 


0.5 U.L 


0.25 U.L. 


Eo-1 


Enable Input Latches 0, 1 


2.0 U.L. 


1.0 U.L. 


E2-3 


Enable Input Latches 2, 3 


2.0 U.L. 


1.0 U.L. 


Q1-Q4 


Latch Outputs (Note b) 


10 U.L. 


5(2.5) U.L. 


Q1-Q4 


Complementary Latch Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) =40 »A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC SYMBOL 



Do 


Di 


Do 


Do 


E0.1 








El! 








do 


Qi 


Qs 


Qo 



3 6 5 10 11 14 13 

Vcc = 16 
GND = Pin 8 



CONNECTION DIAGRAM 



DIP (TOP VIEW) 


1 L 


Do 


Vcc 


□ « 


C 


Bo 


Do 


□ 15 


=L 


Oo 


Qo 




C 


Eo.i 


Qj 


> 


5 L 


Qi 


Eoo 


> 




« 


Qo 


> 


c 


D, 


O~o 






GND 


Da 





NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 



LOGIC DIAGRAM 




F54LS/74LS377 

OCTAL D FLIP-FLOP 
WITH COMMON ENABLE AND CLOCK 



DESCRIPTION: The 54LS/74LS377 is an 8-bit register built using advanced Low Power 
Schottky technology. This register consists of eight D-type flip-flops with a buffered 
common clock and a buffered common clock enable. The device is packaged in the 
space-saving (0.3 inch row spacing) 20-pin package. 



- 



• 8-BIT HIGH SPEED PARALLEL REGISTERS 

• POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOPS 

• FULLY BUFFERED COMMON CLOCK AND ENABLE INPUTS 

• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 

* 

D0-D7 

CP 

Q0-Q7 



Enable (Active LOW) Input 
Data Inputs 

Clock (Active HIGH Going Edge) Input 
True Outputs (Note b) 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 f.A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor i 
Temperature Ranges. 



(XM) : 



LOADING (Note a) 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


10 U.L. 


5(2.5) U.L. 







LOGIC SYMBOL 



E D; D, D; D; D. D: Da D: 



Qo Oi Oi Oa O* Qs Qe Or 



Vcc = Pin20 
GND = Pin 10 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) 
as the Dual In-Line Package. 



LOGIC DIAGRAM 



© 



© 



© 



© 



© 
D« 



© 
Ds 



© 
D, 




© 



© 



© 



Qs 
© 



06 
© 



Q7 
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FAIRCHILD • F54LS/74LS377 



FUNCTIONAL DESCRIPTION— The F54LS/74LS377 consists of eight edge-triggered D flip-flops with individual D inputs 
and Q outputs. The Clock (CP) and Enable input (E) are common to all flip-flops. 

WhenTis LOW, new data is entered into the register on the next LOW-to-HIGH transition of (CP). WhenTis HIGH, the register 
will retai n the present data i ndependent of the CP. 



TRUTH TABLE 



¥ 


CP 


D„ 


Qn 


H 


s 


X 


No Change 


L 


.r 


H 


H 


L 


s 


L 


L 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS above which the useful life may be impaired. 

Storage Temperature -65° C to +150° C 

Temperature (Ambient) Under Bias -55° C to +125° C 

Vcc Pin Potential to Ground Pin -0.5 V to +7.0 V 

"Input Voltage (dc) -0.5 V to + 15 V 

"Input Current (dc) -30 mA to +5.0 mA 

Voltage applied to outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

* Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS377XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS377XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FA 


RCHILD • F£ 


i4LS/i 


'4LS377 


VlH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage, All inputs 


VlL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage, All inputs 


XC 






0.8 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = MIN, li N = 18mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.5 




V 


Vcc = MIN, l OH = -400 fiA 
Vin = Vi H or Vil per Truth Table 


XC 


2.7 


3.5 




Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Iol = 4 mA 


Vcc = MIN,Vin = Vih 
or Vil per Truth Table 


XC 




0.35 


0.5 


Iol = 8 mA 


\m 


Input HIGH Current 






20 




Vcc = MAX, Vin = 2.7 V 






0.1 


mA 


Vcc = MAX, Vi N = 10V 


i,, 

ML 


Input LOW Current 






-0.4 




Vcc = MAX, Vin = 0.4 V 


los 


Output Short 

Circuit Current (Note 5) 


-20 




-100 


mA 


Vcc = MAX, Vour = 0V 


Ice 


Power Supply Current 




17 


28 


mA 


Vc'c = MAX 



NOTES: 
1 



The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specifica- 
tion. A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter Since these "worst case" values normally occur at the temper- 
ature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



L 
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FAIRCHILD • F54LS/74LS377 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


Fmax 


Maximum Input Clock Frequency 


30 


45 




MHz 


Fig. 1 


V CC = 5.0V 


tPLH 


Propagation Delay, 




17 


27 






C L = 15pF 














Fig. 1 




tPHL 


Clock to Output 




18 


27 






R L = 2kn 



AC SET-UP REQUIREMENTS: T A = 25° C 







LIMITS 








SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


tw CP 


Minimum Clockpulse Width 


20 






ns 


Fig. 1 




u 


Set-up Time 

Data to Clock (HIGH or LOW) 


20 






ns 


Fig. 1 




th 


Hold Time, Data to Clock 
(HIGH or LOW) 


5 






ns 


Fig. 1 




WH) 


Set-up Time HIGH, 
Enable to Clock 


10 






ns 


Fig. 1 


Vcc = 5.0V 


th(H) 


Hold Time HIGH, 
Enable to Clock 


5 






ns 


Fig. 1 


CL = 15pF 


wii 


Set-up Time LOW, 
Enable to Clock 


25 






ns 


Fig. 1 


RL = 2kn 


th(L) 


Hold Time LOW, Enable to Clock 


5 






ns 


Fig. 1 





DEFINITION OF TERMS: 

SET-UP TIME (t s i is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (tt, ) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained at 
the input in order to ensure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior to the 
clock transit'on from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (W) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW-to- 
HIGH in order to recognize and transfer HIGH Data to the Q outputs. 



AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, 
CLOCK PULSE WIDTH, FREQUENCY, 
SET-UP AND HOLD TIMES DATA OR ENABLE TO CLOCK 

y 1/t™. j 

I- tw -I 



\11Jf L^F^ - 

~~1 1— 1MB, " U ~ f~ j | — twu 




'The shaded areas indicate when the input is permitted to change 
for predictable output performance. 
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F54LS/74LS378 

HEX PARALLEL D REGISTER WITH ENABLE 



DESCRIPTION - The 54LS/74LS378 is a 6-Bit Register with a buffered common enable. 
This device is similar to the 54LS/74LS174, but with common Enable rather than common 



• 6-BIT HIGH-SPEED PARALLEL REGISTER 

• POSITIVE EDGE-TRIGGERED D-TYPE INPUTS 

• FULLY BUFFERED COMMON CLOCK AND ENABLE INPUTS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULL TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.10 U.L. 


0.25 U.L. 



E Enable (Active LOW) Input 

D -D 5 Data Inputs 

CP Clock (Active HIGH Going Edge Input) 

Q -Q 5 True Outputs (Note b) 



Notes: 

a. 1 TTL Unit Load (U.L.) = 40jiA HIGH 1.6mA LOW 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC DIAGRAM 



©CP— ^o- 



© © © 

Do n i ° 2 D 3 D 4 



@ 



CP D 
O 



Q. 
© 



o, 

© 



© 



o 3 

@ 



CP D 
E 

o 



LOGIC SYMBOL 




Q Q, Q ? Q3.Q4 O s 



2 5 7 10 12 15 



V cc = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 







Vcc 


J, 6 




Q. 


o 5 






D„ 


D 5 






D, 


D< 


J,3 




Q, 


0< 




*c 


D, 


D, 


> 




Q, 


Q3 




•c 


GND 


CP 


3» 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) 
as the Dual In-line Package 
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FAIRCHILD • F54LS/74LS378 



FUNCTIONAL DESCRIPTION - The 54LS/74LS378 consists ofeight edge-triggered D-type flip-flops 
with individual D inputs and Q outputs. The Clock (CP) and Enable (E) inputs are common to all flip flops. 

When the E input js LOW, new data is entered into the register on the LOW-to-HIGH transition of the CP 
input. When the E input is HIGH the register will retain the present data independent of the CP input. 



TRUTH TABLE 



E 


CP 


Dp 


Qn 


H 




X 


No change 


L 




H 


H 


L 




L 


L 



H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 



Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
*lnput Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°Cto +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS/74LS378XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


54LS/74LS378XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package typo; F for Flatpack. D tor Ceramic Dip, P tor Plastic Dip. See Packaging Information Section tor packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


for All Inputs 




VCD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN. I| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN. I 0H = -400 //A 


XC 


2.7 


3.4 




V, N = V, H or \! 


l L per Truth Table 


vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


'OL = 4 mA 


V CC = MIN, V| N = V| H or 


XC 




0.35 


0.5 


V 


l 0L = 8 mA 


V| L per Truth Table 


'lH 


Input HIGH Current 






20 


MA 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V cc = MAX. V| N = 10 V 


■iL 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V| N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX ' V OUT = v 


lee 


Power Supply Current 
(Note 6) 




16 


27 


mA 


V CC = MAX 
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me afwuftnHa i-uviiio represent the wcTs? ca'se^'value^for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V cc = 5.0 V, T A = 25° C. 

5. Not more than one output should be shorted at a time. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


>PLH 

'PHL 


CP to Q Output 






27 
27 


ns 
ns 


Fig. 1 


v cc - 5.0 V 


f MAX 


Maximum Clock Frequency 


30 


45 




MHz 


Fig. 1 


AC SET-UP REQUIREMENTS: T A = 25°C 




SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


ts 


Set-up Time, Data to 
Clock (HIGH or LOW) 


20 






ns 


Fig. 1 


Vcc = 5.0 V 


»h 


Hold Time, Data to 
Clock (HIGH or LOW) 


5 






ns 


Fig. 1 . 


ts 


Set-up Time, Enable to 
Clock (HIGH or LOW) 


30 






ns 


Fig. 1 


th 


Hold Time Enable to 
Clock (HIGH or LOW) 


5 






ns 


Fig. 1 


*WCP 


Minimum Clock Pulse Width 


20 











AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, 
CLOCK PULSE WIDTH, FREQUENCY, 
SET-UP AND HOLD TIMES DATA, ENABLE TO CLOCK 




•The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

DEFINITION OF TERMS: 

SET-UPTIME (t s ) - is defined as the minimum time required for the correct logic level to be present at the 
logic input prior to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the 
outputs. 

HOLD TIME (t h ) - is defined as the minimum time following the clock transition from LOW-to-HIGH that 
the logic level must be maintained at the input in order to ensure continued recognition. A negative HOLD 
TIME indicates that the correct logic level may be released prior to the clock transition from LOW-to-HIGH 
and still be recognized. 
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F54LS/74LS379 

QUAD PARALLEL REGISTER WITH ENABLE 



DESCRIPTION — The F54LS/74LS379 Is a 4-Bit Register with buffered common En- 
able. This device is similar to the 54LS/74LS1 75 but features the common Enable rather 
than common Master Reset. 



• EDGE-TRIGGERED D-TYPE INPUTS 

• BUFFERED POSITIVE EDGE-TRIGGERED CLOCK 

• BUFFERED COMMON ENABLE INPUT 

• TRUE AND COMPLEMENT OUTPUTS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


E 


Enable (Active LOW) Input 


0.5 U.L. 


0.25 U.L. 


D -D 3 


Data Inputs 


0.5 U.L. 


0.25 U.L. 


CP 


Clock (Active HIGH Going Edge) Input 


0.5 U.L. 


0.25 U.L. 


Q0-Q3 


True Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 


0-0-0-3 


Complemented Outputs (Note b) 


10 U.L. 


5 (2.5) U.L. 



Notes: 

a. 1 TTL Unit Load (U.L.) = 40^A HIGH/1.6 mA LOW 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to + 125°C 

V C c Pin Potential to Ground Pin -0.5 V to +7.0 V 

*lnput Voltage (dc) -0.5 V to +15 V 

"input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



LOGIC DIAGRAM 



0, 



->c- 



CP 




> 




CP 




) 


E 












E 






Q 









a 













4 






















a 




c 


1 




Q 2 


Q 2 



CP D 

o a 



O3 °3 



LOGIC SYMBOL 



1 4 5 12 13 



E D„ D, D 2 D 3 



Q Q, 0; Qj 



2 6 7 11 10 14 15 



V CC = Pin 16 

GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FAIRCHILD • F54LS/74LS379 



FUNCTIONAL DESCRIPTION - The 54LS/74LS379 consists of four edgejtriggered D-type flip-flops 
with individual D inputs and Q and Q outputs. The Clock (CP) and Enable (E) inputs are common to all 
flip-flops. When the E input is HIGH, the register will retain the present data independent of the CP input. 



TRUTH TABLE 



















E 


CP 


D n 


On 


On 






H 




X 


No 
Change 


No 
Change 






L 




H 


H 


L 






L 




L 


L 


H 

1 



H - HIGH Voltage Level 
L - LOW Voltage Level 
X - Immaterial 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS379XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS379XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70X 


X - package type; F (or Flatpak, D lor Ceramic Dip. P tor Plai 


tic Dip. See Packaging 




tion Section tor 


jackages available on this product. 



■ 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l IN = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 M A 
Vin = V IH or VIL P er Truth Table 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 


Iql = 4.0 mA 


V CC = MIN, V IN = V, H 
or V, L per Truth Table 


XC 




0.35 


0.5 


Iql = 8.0 mA 


■iH 


Input HIGH Current 
E, D -D 3 ,CP 






20 


MA 


V CC = MAX, V| N = 2.7 V 


Input HIGH Current at MAX 
Input Voltage 
E, D -D 3 , CP 






0.1 


mA 


V CC = MAX, V IN =10V 


l|L 


Input LOW Current 
E, D -D 3 , CP 






-0.4 


mA 


V CC = MAX, V, N = 0.4 V 


los 


Output Short Circuit Current 
(Note 4) 


-20 




-100 


mA 


V CC = MAX, Vqijt = o V 


!CC 


Power Supply Current 






18 


mA 


Vcc = MAX 
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FAIRCHILD • F54LS/74LS379 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


■ UNITE 




TEST CONDITIONS 


MIN 


TYP 


MAX 




tpLH 
tpHL 


CP to Output 






20 
22 


ns 


Fig. 1,V CC = 5.0V 
C L = 15 pF 


f MAX 


Maximum Clock Frequency 


30 


45 




MHz 


AC SET-UP REQUIREMENTS: T A = 25°C, V cc = 5.0 V 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


ts 


Set-Up Time, Data to Clock 
(HIGH or LOW) 


20 






ns 


Fig. 1 


th 


Hold Time, Data to Clock 
(HIGH or LOW) 


5 






ns 


Fig. 1 


ts 


Set-up Time, Enable to Clock 


30 






ns 


Fig. 1 


th 


Hold Time, Enable to Clock 


5 






ns 


Fig. 1 


t w CP 


Minimum Clock Pulse Width 


17 


10 




ns 





AC WAVEFORMS 



CLOCK TO OUTPUT DELAYS, 
CLOCK PULSE WIDTH, FREQUENCY, 
SET-UP AND HOLD TIMES DATA, ENABLE TO CLOCK 





"W 

\- >W 




CP ^1.3V - 
t s (H) j- ■ 


ML |_L _ 

— j— ,„|Hl 


(- 1.3 V 








Q 


- -| Vlh I" "I Vhl 



•The shaded areas indicate when the input is permitted to change 
for predictable output performance. 



Fig. 1 



DEFINITION OF TERMS: 

SET-UP TIME (t s ) - is defined as the minimum time required for the correct logic level to be present 
at the logic input prior to the clock transition from LOW-to-HIGH in order to be recognized and 
transferred to the outputs. 

HOLD TIME (t n ) - is defined as the minimum time following the clock transition from LOW-to-HIGH 
that the logic level must be maintained at the input in order to ensure continued recognition. A 
negative HOLD TIME indicates that the correct logic level may be released prior to the clock transition 
from LOW-to-HIGH and still be recognized. 
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F54LS/74LS386 

QUAD 2-INPUT EXCLUSIVE-OR GATE 



CONNECTION AND LOGIC DIAGRAM 



ra i«ir r r m 



U UJ LAJ LU LU LiJ LJ 



GUARANTEED OPERATING RANGES 



PART NUMBERS 




SUPPLY VOLTAGE 




TEMPERATURE 


MIN 


TYP 


MAX 


54LS386XM 


4.5 V 


5.0 V 


5.5 V 


-55° C to +125° C 


74LS386XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70° C 



x = 



package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging I nformation Section for packages avai lable on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 


VlL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 


XC 






0.8 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V C c = MIN, Iin = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V C c = MIN, Ioh = -400 f<A, Vin = V, L 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


Vcc = MIN, Iol = 4.0 mA, V,n = 2.0 V 


XC 




0.35 


0.5 


V 


Vcc = MIN, Iol = 8.0 mA. Vin = 2.0 V 


llH 


Input HIGH Current 




1.0 


20 


MA 


Vc = MAX, Vin = 2.7 V 






0.1 


mA 


Vcc = MAX, Vin = 10 V 


IlL 


Input LOW Current 






-0.36 


mA 


Vcc = MAX, Vin = 0.4 V 


I OS 


Output Short Circuit 
Current (Note 3) 


-20 




-100 


mA 


Vcc = MAX, Vout = V 


Ice 


Supply Current 




6.1 


10 


mA 


Vcc = MAX, Vin = V 



AC CHARACTERISTICS: T A = 25° C (See Page 5-322 for Waveforms) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


MIN 


TYP 


MAX 


tPLH 
tPHL 


Propagation Delay, Other Input LOW 






12 
17 


ns 


tPLH 
tPHL 


Propagation Delay, Other Input HIGH 






10 
12 


ns 



TEST CONDITIONS 



Vcc = 5.0 V 
C L = 15 pF 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25° C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS390 • F54LS/74LS393 

DUAL DECADE COUNTER 
DUAL 4-STAGE BINARY COUNTER 



DESCRIPTION — The 54LS/74LS390 and 54LS/74LS393 each contain a pair of high- 
speed 4-stage ripple counters. Each half of the LS390 is partitioned into a divide-by-two 
section and a divide-by-five section, with a separate clock input for each section. The two 
sections can be connected to count in the 8.4.2.1 BCD code or they can count in a bi- 
quinary sequence to provide a square wave (50% duty cycle) at the final output. 

Each half of the-LS393 operates as a Modulo-16 binary divider, with the last three stages 
triggered in a ripple fashion. In both the 'LS390 and the 'LS393, the flip-flops are triggered 
by a HIGH-to-LOW transition of their CP inputs. Each half of each circuit type has a 
Master Reset input which responds to a HIGH signal by forcing all four outputs to the 
LOW state. 



FEATURES 

• DUAL VERSIONS OF LS290 AND LS293 

• LS390 HAS SEPARATE CLOCKS ALLOWING +2, +2.5, -5 

• INDIVIDUAL ASYNCHRONOUS CLEAR FOR EACH COUNTER 

• TYPICAL MAX COUNT FREQUENCY OF 50 MHZ 

• INPUT CLAMP DIODES MINIMIZE HIGH SPEED TERMINATION EFFECTS 



PIN NAMES 




LOADING (Note a) 






HIGH 


LOW 


CP 


Clock lActive LOW going edgei Input to 
+16 (LS393) 


0.5 U.L. 


1.0 U.L. 


CPo 


Clock lActive LOW going edge) Input 
to +2 (LS390) 


0.5 U.L. 


1.0 U.L. 


CP, 


Clock (Active LOW going edge) Input 
to +5 (LS390) 


0.5 U.L. 


1.5 U.L. 


MR 


Master Reset (Active HIGH) Input 


0.5 U.L. 


0.25 U.L. 


Q0-Q3 


Flip-Flop outputs (Note b) 


10 U.L. 


5(2.5) U.L. 


a. 1 TTL Unit Load (U.L.] =40 M A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military iXM> and 5 U.L. for Commercial (XC; 



Temperature Ranges. 



FUNCTIONAL DESCRIPTION — Each half of the 54LS/74LS393 Operates in the Modulo 
16 binary sequence, as indicated in the +16 Truth Table. The first flip-flop is triggered by 
HIGH-to-LOW transitions of the CP input signal. Each of the other flip-flops is triggered 
by a HIGH-to-LOW transition of the Q output of the preceding flip-flop. Thus state 
changes of the Q outputs do not occur simultaneously. This means that logic signals 
derived from combinations of these outputs will be subject to decoding spikes and, 
therefore, should not be used as clocks for other counters, registers or flip-flops. A HIGH 
signal on MR forces all outputs to the LOW state and prevents counting. 

Each half of the 'LS390 contains a +5 section that is independent except for the common 
MR function. The +5 section operates in 4.2.1 binary sequence, as shown in the +5 Truth 
Table, with the third stage output exhibiting a 20% duty cycle when the input frequency is 
constant. To obtain a +10 function having a 50% duty cycle output, connect the input 
signal to CPi and connect the Q3 output to the CPo input; the Qo output provides the 
desired 50% duty cycle output. If the input frequency is connected to CPo and the Qo 
output is connected to CP1, a decade divider operating in the 8.4.2.1 BCD code is 
obtained, as shown in the BCD Truth Table. Since the flip-flops change state asynchron- 
ously, logic signals derived from combinations of 'LS390 outputs are also subject to 
decoding spikes. A HIGH signal on MR forces all outputs LOW and prevents counting. 



LOGIC SYMBOLS 
54LS/74LS390 One Half Shown 



1, 15 — O CPo 
4, 12 — O CPi 



Qo Qi Q2 03 



2, 14 5, 11 7, 9 
3. 13 6, 10 

Vcc = Pin 16 
GND = Pin 8 



54LS/74LS393 One Half Shown 




2, 12 4, 10 6, 
3, 11 5, 9 



CONNECTION DIAGRAMS 

DIP 'TOP VIEW) 




54LS/74LS393 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 
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CPi 



CPo 



I LOGIC DIAGRAM (one hall shown) 



K CP J 



Co 



Co 



Qo 



K CP J 



Co 



Q2 



54LS/74LS393 LOGIC 



K CP J 



Q 3 



/aha half ■kAiunl 

tone naii snownj 



CP- 



CP J 
Q 



K CP J 
Cd 

Q 



K 


CP 


J 


Co 




Q 



o, 



02 



— 



K 


CP J 


Co 


Q 



Cb 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
"Input Voltage (dc) 
'Input Curent (dc) 

Voltage Applied to Outputs (Outputs HIGH) 
Output Current (dc) (Output LOW) 
'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

GUARANTEED OPERATING RANGES 



-65° to +1 25° C 
-55° to+125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
+30mAto+5.0mA 
-0.5Vto+10V 



PART NUMBERS 


SUPPLY VOLTAGE (Vcc) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS390XM 
54LS393XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +1 25°C 


74LS390XC 
74LS393XC 


4.75 V 


5.0 V 


5.25 V 


o Cto+70°C 



X = package type; F for Flatpak, D tor Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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54LS/74LS390 BCD 

TRUTHTABLE 

(Input on CPo; Qo CPi) 



54LS/74LS390 + 5 
TRUTH TABLE 
(Input on CPi) 



COUNT 


OUTPUTS 




COUNT 


OUTPU 


TS 


Q: 


Q? 


Qi 


Qo 




Q3 


Q2 


Qi 





L 


L 


L 


L 









L 


L 




1 


L 


L 


L 


H 






1 


L 


L 


H 


2 


L 


L 


H 


L 






2 


L 


H 


L 


3 


L 


L 


H 


H 






3 


L 


H 


H 


4 


L 


H 


L 


L 






4 


H 


L 


L 


5 


U 


H 


L 


H 












6 


L 


H 


H 


L 












7 


L 


H 


H 


H 












8 


H 


L 


L 


L 












9 


H 


L 


L 


H 













COUNT 


OUTPUTS 


Q3 


Q 


Q 


Qo 





L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


11 


H 


L 


H 


H 


12 


H 


H 


L 


L 


13 


H 


H 


L 


H 


14 


H 


H 


H 


L 


15 


H 


H 


H 


H 



H = HIGH Voltage Level 
L = LOW Voltage Level 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMTER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


MIN 


TYP 


MAX 


V,H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 


VlL 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 


XC 






0.8 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


Vcc = llN = -18 mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


Vcc = MIN, Ioh = -400 

Vin = Vil or Vih per Truth Table 


XC 


2.7 


3.4 


Vol 


Output LOW Voltage 


XM.XC 




0.25 
0.35 


0.4 
0.5 


V 


Iol = 8 mA 


Vcc = MIN Vih or 
Vil per Truth Table 


XC 


Iol = 8 mA 


llH 


Input HIGH Current 
CP, CPo, CPi MR 






20 


fA 


Vcc = MAX 
V IN = 2.7V 


IlL 


Input LOW Current 
MR 

CP, CPo 
CP, 






-0.4 

-1.6 
-2.4 


mA 


Vcc = MAX 
Vin = 0.4 V 


los 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


Vcc = MAX 
Vout = V 


Ice 


Power Supply Current 


54LS/74LS393 




20 


25 


mA 


Vcc = MAX 




20 


26 



NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 



specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and 
supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at Vcc2 = 5.0 V, T A = 25°C, and maximum loading. 

5. Not more than one outut should be shorted at a time. 
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AC CHARACTERISTICS: Ta = 25° C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 
tPHL 


CP or CPo to Qo 




10 
10 


15 
15 


ns 


Fig. 1 


Vcc = 5.0V 
Cl = 15 pF 


tPLH 
tPHL 


CPi toQ, 




23 
23 


30 

30 


ns 


Fig. 1 


tPHL 


MR to Any Q 




30 


35 


ns 


Fig. 2 


fMAX 


CP or CPo Input Count Frequency 


40 


50 




MHz 


Fig. 1 


fMAX 


CPi Input Count Frequency 


20 


25 




MHz 


Fig. 1 




AC SET-UP REQUIREMENTS: Ta = 25°C 


SYMBOL 




LIMITS 


UNITS 


TEST CONDITIONS 


PARAMETER 


MIN 


TYP 


MAX 


tw 


CP or CPo Pulse Width 


12 


9 




ns 


Fig. 1 


Vcc = 5.0 V 


tw 


CP, Pulse Width 


24 


20 




ns 


Fig. 1 


tw 


MR Pulse Width 


18 


15 




ns 


Fig. 2 


tree 


MR to CP 


15 


10 




ns 


Fig. 2 



RECOVERY TIME (W) — is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH to 
LOW in order to recognize and transfer HIGH Data to the Q outputs. 



AC WAVEFORMS 



H — 'w — H 



Fig. 1 




Fig. 2 



*The number of Clock Pulses required between the tp HL and t PLH measurements can be determined from the appropriate Truth Tables 
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F54LS/74LS395 

4-BIT SHIFT REGISTER WITH 3-STATE OUTPUTS 



DESCRIPTION - The 54LS/74LS395 is a 4-Bit Register with 3-state outputs and can operate 
in either a synchronous parallel load or a serial shift-right mode, as determined by the Select 
input. An asynchronous active LOW Master Reset (MR) input overrides the synchronous 
operations and clears the register. An active LOW Output Enable (OE) input controls the 
3-state output buffers, but does not interfere with the other operations. The fourth stage also 
has a conventional output for linking purposes in multi-stage serial operations. 



• SHIFT LEFT OR PARALLEL 4-BIT REGISTER 

• 3-STATE OUTPUTS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATIBLE 



PIN NAMES 




LOADING (Note a) 


HIGH 


LOW 


P0-P3 


Parallel inputs 


0.5 U.L. 


0.25 U.L. 


D s 


Serial Data input 


0.5 U.L 


0.25 U.L. 


S 


Mode Select input 


0.5 U.L. 


0.25 U.L. 


CP 


Clock (Active LOW) input 


0.5 U.L. 


0.25 U.L. 


MR 


Master Reset (Active LOW) input 


0.5 U.L 


0.25 U.L. 


OE 


Output Enable (Active LOW) input 


0.5 U.L 


0.25 U.L 


O -O 3 


3-State Register Outputs 


10 U.L. 


5 (2.5) U.L. 


Q3 


Register Output 


10 U.L. 


5 (2.5) U.L. 


NOTES: 









a. 1 TTL Unit Load (U.L.) = 40 M A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC DIAGRAM 




r 



CP D 
CD q 

— 9 — r 




CP D 
CO Q 




CP D 
CD Q 




CP D 
CD Q 



y y Y Y Y 

I o I o, I o 2 I o 3 I 3 



LOGIC SYMBOL 



2 


D S 


S P P, 


P; 


P3 


10 


CP 










OE 


MR O O, 


0, 


3 



1 15 14 13 12 



V CC = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as th 
Dual In-Line Package. 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
* Input Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 



t Current limit is sufficient to protect the inputs. 



-65°CtO +150°C 
-55°CtO +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS/74LS395XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


54LS/74LS395XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package type; F tor Flatpack, D lor Ceramic Dip, P tor Plastic Dip. See Packaging Intormatlon Section lor p ckages available on this product. 



FUNCTIONAL DESCRIPTION - The 54LS/74LS395 contains four D-type edge-triggered flip-flops and aux- 
iliary gating to select a D input either from a Parallel (Pn) input or from the preceding stage. When the Select input 
is HIGH, the Pn inputs are enabled. A LOW signal on the S input enables the serial inputs for shift-right 
operations, as indicated in the Truth Table. 

State changes are initiated by HIGH-to-LOW transitions on the Clock Pulse (CP) input. Signals on the P n , D s and 
S inputs can change when the Clock is in either state, provided that the recommended set-up and hold times are 
observed. When the S input is LOW, a CP HIGH-LOW transition transfers data in Q to Q, , to Q 2 , and Q 2 to 
Q 3 . A left-shift is accomplished by connecting the outputs back to the P n inputs, but offset one place to the left, 
i.e., 3 to P 2 , 2 to P-t, and O-i to P , with P 3 acting as the linking input from another package. 

When the OE input is HIGH, the output buffers are disabled and the O -O 3 outputs are in a high impedance 
condition. The shifting, parallel loading or resetting operations can still be accomplished, however. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V,H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V,L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 






-1.5 


V 


V cc = MIN, l IN = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.4 






V 


'OH = -10 mA 


V CC = MIN, V IN = V IH 
or V|l per Truth Table 


XC 


2.4 






l H = -2.6 mA 


Vol 


Output LOW Voltage 


XM, XC 






0.4 


V 
V 


Iol = 4.0mA 


V CC = MIN, V IN = V IH 
or V| L per Truth Table 


XC 






0.5 


Iql = 8.0mA 


'OZH 


Output Off Current HIGH 






20 


fj.A 


V cc = MAX, V 0U t = 2 4 V, V E = 2.0 V 


bzL 


Input Off Current LOW 






-20 


f*A 


V CC = MAX. V 0U T = 0.5 V, V E = 2.0 V 


■iH 


Input HIGH Current 






20 
100 


IxA 
liA 


V cc = MAX. V| N = 2.7 V 
V CC = MAX, V IN = 10 V 


hi 


Input LOW Current 






-0.4 


mA 


V CC = MAX, V IN = 0.4 V 


los 


Output Short Circuit Current 


-20 




-100 


mA 


V CC = MAX, V 0UT = V 


ice 


Power Supply Current Outputs HIGH 






29 


mA 


V CC = MAX. V CP = XL. , V E = 4.5 V 


Power Supply Current Outputs LOW 






25 


V CC = MAX, V CP = V, V E = V 
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AC CHARACTERISTICS : T A = 25°C, V C c = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'max 


Maximum Input Shift Frequency 


30 






MHz 


Fig. 1 


V cc = 5.0 V 
Cl = 15 pF 


tpLH 


Propagation Delay, Clock to Output 






35 


ns 


Fig. 1 


'PHL 






25 


*PHL 


Propagation Delay MR to Output 






35 


ns 


Fig. 1 





AC CHARACTERISTICS: For 3-State Output Buffers 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


l PZH 


Output Enable Time to HIGH Level 






20 


ns 


Fig. 4, 5 


C L = 15 pF 


*PZL 


Output Enable Time to LOW Level 






20 


ns 


Fig. 3, 5 


R L = 2 kn 


*PLZ 


Output Disable Time from LOW Level 






17 


ns 


Fig. 3, 5 


C L = 5 pF 


>PHZ 


Output Disable Time from HIGH Level 






23 


ns 


Figs. 4, 5 


R L = 2 kn 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t w CP 


Clock Pulse Width 


18 






ns 


Fig. 1 




ts 


Set-up Time, Data to Clock 


20 






ns 


Fig. 1 




«h 


Hold Time, Data to Clock 


5 






ns 


Fig. 1 


V cc = 5.0 V 


*s 


Set-up Time, Select to Clock 


20 






ns 


Fig. 2 


C L = 15 pF 


«ri 


Hold Time, Select to Clock 


5 






ns 


Fig. 2 




t w MR 


Master Reset Minimum Pulse Width 


20 






ns 


Fig. 1 





MODE SELECT - TRUTH TABLE 



Operating Mode 






Inputs @ t 


l 




Outputs @ t n+ i 


MR 


CP 


S 


°s 


Pn 


O 


Oi 


2 


o 3 


Asynchronous Reset 


L 


X 




X 


X 


X 


L 


L 


L 


L 


Shift, SET First Stage 


H 






L 


H 


X 


H 


O 0n 


o,„ 


2n 


Shift, RESET First Stage 


H 


~V_ 




L 


L 


X 


L 


O 0n 


Om 


o 2n 


Parallel Load 


H 


~\_ 




H 


X 


Pn 


Po 


Pi 


P 2 


p 3 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

'n, n+1 = ,ime before and after CP HIGH-to-LOW transition 



NOTE: 

When OE is LOW, outputs O -O 3 are in the high impedance state; however, this does not affect other operations or the Q 3 output. 
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FAIRCHILD • F54LS/74LS395 



AC WAVEFORMS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

W/MM 



i 01 




LOAD SERIAL DATA 
SHIFT RIGHT 



■ 1 ^MAX- 



LOAD PARALLEL DATA 

m 



t / 



-tfM-H CP 





w/ 9m 



'ML) 



*The Data Input is D s for S - LOW and P n for S = HIGH. 

Fig. 1 



Fig. 2 



Ve - r- 1.3 V 

\ 



VOUT 



IPZL 



'PLZ 



*1.3V 

Vol 



VOUT 



Vg 1.3V 1.3 V 



f tt >£p "OH 

—i— 1.3V «U 

_/l l — 0.5 v 



Fig. 3 



Fig. 4 



AC LOAD CIRCUIT 



v C c 



SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


<PZH 


Open 


Closed 


'PZL 


Closed 


Open 


•PLZ 


Closed 


Closed 


'PHZ 


Closed 


Closed 



TO OUTPUT 
1 TEST 



4<W>|->H>h 



{ 



Includes Jig and Probe Capacitance. 



Fig. 5 
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F54LS/74LS398 • F54LS/74LS399 

QUAD 2-PORT REGISTER 
(QUAD 2-INPUT MULTIPLEXER WITH STORAGE) 



DESCRIPTION— The 54LS/74LS398 and 54LS/74LS399 are Quad 2-Port Registers. They 
are the logical equivalent of a quad 2-input multiplexer followed by a quad 4-bit edge- 
triggered register. A Common Select input selects between two 4-bit input ports (data 
sources!. The selected data is transferred to the output register on jhe LOW-to-HIGH 
transition of the Clock input. The 54LS/74LS398 features both Q and Q inputs, while the 
54LS/74LS399 has only Q outputs. 

• SELECT FROM TWO DATA SOURCES 

• FULLY POSITIVE EDGE-TRIGGERED OPERATION 

• BOTH TRUE AND COMPLEMENTED OUTPUTS ON 54LS/74LS398 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATIBLE 



PIN NAMES 

S 

CP 

loa — lod 
lla — lOd 
Qa — Qd 
Qa — Qd 



LOADING (Note a) 



Common Select Input 
Clock (Active HIGH Going Edge) Input 
Data Inputs From Source O 
Data Inputs From Source 1 
Register True Outputs (Notebi 
Register Complementary Outputs ( Note b ) 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


1.0 U.L. 


5(2.5) U.L. 


10 U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 



b. The Output LOW drive factor is 2.5 U.L. for Military (XMi and 5 U.L. for Commercial iXC) Tem- 
perature Ranges. 



FUNCTIONAL BLOCK DIAGRAM 



'OA- 



< 1 1 A 




4> 



'OB - 
'IB - 

IflQ- 

hc- 

<OD- 





ID 




54LS/74LS398 only 



-D»- 



S (— Q A 

Qa 







S 
> 
R 







-Q B 
-Qb 

-Qc 
-Qc 

-Qd 
-Qp 



LOGIC SYMBOL 



3 4 


6 5 n 12 


14 13 

I I 


lo. hi 


lOD Itb ■ lie 


ItM <1d 


S 








54LS/74LS399 




CP 






Qa 


Qb Qc 


Qd 


2 


1 1 

7 10 


1 

15 



Vcc= 16 
GND = 8 



LOGIC SYMBOL 





4 5 

I I 


7 6 14 15 17 16 




lo. It. 


lot, Its lot Ik bo Ito 


1 — 


S 


54LS/74LS398 


11 


CP 






Qa 


Qb Qe Qo 



2 3 9 8 12 13 19 18 

Vcc = Pin 20 
GND = Pin 10 



CONNECTION DIAGRAM 



DIP TOP VIEW 


54LS/74LS399 


•c 


s 


Vcc 




c 


Q. 


Q fl 


> 


c 






3* 


>c 






□ 










•L 






> 


C 




Qc 


> 


c 


GND 


CP 





CONNECTION DIAGRAM 

DIP i TOP VIEW i 
54LS/74LS398 




FAIRCHILD • F54LS/74LS398 • F54LS/74LS399 



FUNCTIONAL DESCRIPTION —The 54LS/74LS398 and 54LS/74LS399 are high-speed Quad 2-Port Registers. They 
select four bits of data from two sources (Ports) under the control of a common Select Input (S). The selected data is 
transferred to a 4-Bit Output Register synchronous with the LOW-to-HIGH transition of the Clock input (CP). The 4-Bit RS 
type output register is fully edge-triggered. The Data inputs (I ) and Select inputs (S) must be stable only a set-up time prior 
to and hold time after the LOW-to-HIGH transition of the Clock input for predictable operation. The 54LS/74LS398 has 
both Q and Q Outputs available. 



INPUTS 


OUTPUTS 


S 


lo 


h 


Q 


Q* 


1 


1 


X 


L 


H 


1 


h 


X 


H 


L 


h 


X 


1 


L 


H 


h 


X 


h 


H 


L 



* 54LS/74LS398 ONLY 

= LOW Voltage Level one set-up time prior to the LOW-to-HIGH clock transition 
= HIGH Voltage Level one set-up time prior to the LOW-to-HIGH clock transition 
= LOW Voltage Level 
= HIGH Voltage Level 
: Immaterial 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (Vcc) 


TEMPERATURES 


MIN 


TYP 


MAX 


54LS398 
54LS399 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS398 
74LS399 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70»C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ABSOLUTE MAXIMUM RATINGS {above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
'Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

• Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°Cto+150°C 
-55° to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +15V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 
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FAIRCHILD • F54LS/74LS398 • F54LS/74LS399 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


%j 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


XC 






0.8 


V CD 


Input Clamp Diode Voltage 




-0 65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


2.5 


3.4 




V 


V cc = MIN, l 0H = -400 //A 


XC 


2.7 


3.4 




V, N = V, H or V 


ll_ per Truth Table 


V OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4 m A 


V CC = MIN, V| N = V| H or 
V||_ per Truth Table 


XC 




0.35 


0.5 


V 


l 0L = 8.0 mA 


Nh 


Input HIGH Current 






20 


Ilk 


V cc = MAX, V| N = 2.7 V 






0.1 


mA 


V CC = MAX, V| N = 10 V 


'|L 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V C C = MAX - v 0UT = v 


'cc 


Power Supply Current 




7.3 


13 


mA 


v C c = MAX 
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FAIRCHILD • F54LS/74l P S3?W?L .•^F5A!,S/ T AJ 1 »93fiP va.ues normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc =5.0 V, T* = 25" C. 

5. Not more than one output should be shorted at a time. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tPLH 
tPHL 


Propagation Delay, 
Clock to Output Q 






27 
32 


ns 


Fig. 1 


V cc = 5.0 V 
C L = 15 pF 


tPLH 
tPHL 


Propagation Delay, Clock to '07 
(LS398 only) 






27 
32 


ns 


Fig. 1 





AC SET-UP REQUIREMENTS: Ta = 25° C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


twiHI 


Clock Pulse Width (HIGH) 


20 






ns 


Fig. 1 


Vcc = 5.0 V 


tw(L) 


Clock Pulse Width (LOW) 


20 






ns 


ts(Dsta) 


Set-up Time, Data to Clock 


20 






ns 


Fig. 1 


th(Data) 


Hold Time, Data to Clock 









ns 


ts(S) 


Set-up Time, Select to Clock 


25 






ns 


Fig. 2 


th(S| 


Hold Time, Select to Clock 









ns 



DEFINITIONS OF TERMS: 

SET-UP TIME (t s ) — is defined as the minimum time required for the correct logic level to be present at the logic input priorto 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (th) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative Hold Time indicates that the correct logic 
level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 



AC WAVEFORMS 




*The shaded areas indicate when the input is permitted to 
change for predictable output performance. 
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F54LS/74LS490 

DUAL DECADE COUNTER 



DESCRIPTION - The 54LS/74LS490 contains a pair of high-speed 4-stage ripple coun- 
ters. Each half of the 54LS/74LS490 has individual Clock, Master Reset and Master Set 
(Preset 9) inputs. Each section counts in the 8, 4, 2, 1 BCD code. 



• DUAL VERSION OF 54LS/74LS90 

• INDIVIDUAL ASYNCHRONOUS CLEAR AND PRESET TO 9 FOR EACH COUNTER 

• COUNT FREQUENCY - TYPICALLY 65 MHz 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• TTL AND CMOS COMPATIBLE 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


MS 


Master Set (Set to 9) Input 


0.5 U.L. 


0.25 U.L. 


MR 


Master Reset 


0.5 U.L. 


0.25 U.L. 


CP 


Clock Input (Active LOW Going Edge) 


1.5 U.L. 


1.5 U.L. 


Q0-Q3 


Counter Outputs (Note b) 


10 U.L 


5 (2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 nA HIGH/1.6 mA LOW 

b. The Output LOW drive factor is 2.5 U.L. for MILITARY (XM) and 5 U.L. for COMMERCIAL (XC) 
Temperature Ranges. 



LOGIC DIAGRAM (ONE HALF SHOWN) 

MS 



K CP J 

C D S 



LOGIC SYMBOL 

(EACH HALF) 



MS 

CP 

MR Op Qi Q2 Q3 



rTTTT 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




TRUTH TABLE 



COUNT 


OUTPUTS 


Q3 


Q 2 


Q1 


Qo 





L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

"Input Voltage (dc) -0.5 V to +15 V 

*lnput Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS490XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto +125°C 


74LS490XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



■ package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section tor packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V IH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


Vil 


Input LOW Voltage 


XM 

XC 






0.7 
0.8 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 

XC 


2.5 
2.7 






V 


V cc = MIN,V IN = V IH or 
V| L per Truth Table 


Vol 


Output LOW Voltage 


XC, XM 
XC 




0.25 
0.35 


0.4 
0.5 


V 


Iql = 4 rnA 


V CC = MIN, V IN = V IH 
or V| L per Truth Table 


Iql = 8 mA 


l|H 


Input HIGH Current 
MR, MS 
CP 






20 
60 


MA 


V CC = MAX 
Vin = 2-7 V 


CP 

MR, MS 






-300 
100 


HA 
jiA 


V, N = 5.5 V CP only 
V CC = MAX, V, N = 10 V 




Input LOW Current 
CP 

MR, MS 






-2.4 
-0.4 


mA 
mA 


Vcc = M AX 
V| N = 0.4 V 


'os 


Output Short Circuit Current 
(Note 5) 


-20 




-100 


mA 




V CC = MAX, V 0U T = V 


ice 


Power Supply Current 




19 


26 


mA 


V cc = MAX 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 




CP, MR or MS Pulse Width 


20 


14 




ns 


Figs. 1.2 3 


V CC = 5 V 


tree 


MR or MS to CP 


15 


12 




ns 


Figs. 2, 3 

1 



DEFINITION OF TERMS: 
RECOVERY TIME (t rec ) - is defined as the minimum time required between the end of the MS or MR 
pulse and the clock transition from HIGH-to-LOW in order to recognize and transfer HIGH Data to the Q 
outputs. 
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AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


'max 


Maximum Input Count Frequency 


40 


65 




MHz 


Fig. 1 




l PLH 
l PHL 


Propagation Delay, CP to Q 




5.0 
6.0 


15 
15 


ns 


Fig. 1 




*PLH 
'ph L 


Propagation Delay CP to Q-| or Q 3 




•)7 
19 


30 
30 


ns 


Fig. 3 


V CC = 5.0 V 


'PLH 
<PHL 


Propagation Delay, CP to Q2 




25 
26 


45 
45 


ns 


Fig. 2 


C L = 15 pF 
R(_ = 2 kfl 


'PHL 


Propagation Delay, MR to Output 




27 


39 


ns 


Fig. 2 




*PLH 
<PHL 


Propagation Delay, MS to Output 




13 
20 


35 
35 


ns 


Fig. 2 





NOTES: 

1 . The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature and supply voltage 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at V cc = 5.0 V, T A = 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 

AC WAVEFORMS 



r \* — — *rs 



- 'PLH 







Fig. 1 



MR 81 MS 1.3 V 



l rec~ 



Fig. 2 



MS 1.3 



°0°3 



\" 'w •+*- 



Fig. 3 



•The number of Clock Pulses required between the t PHL and t PLH measurements can be determined from the Truth Table. 
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F54LS/74LS502 

8-BIT SUCCESSIVE APPROXIMATION REGISTER 



DESCRIPTION - The 54LS/74LS502 is an 8-Bit Register with the interstage logic neces- 
sary to perform serial-to-parallel conversion and provide an active LOW Conversion Com- 
plete (CC) signal coincident with storage of the eighth bit. An active LOW Start (S) input 
performs synchronous initialization which forces Q 7 LOW and all other outputs HIGH. 
Subsequent clocks shift this Q 7 LOW signal downstream which simultaneously backfills the 
register such that the first serial data (D input) bit is stored in Q 7 , the second bit in Q 6 , the 
third in Q 5 , etc. The serial input data is also synchronized by an auxiliary flip-flop and 
brought out on Q D . 

Designed primarily for use in the successive approximation technique for analog to digital 
conversion, the 54LS/74LS502 can also be used as a serial to parallel converter, ring 
counter and as the storage and control element in recursive digital routines. 



• LOW POWER SCHOTTKY VERSION OF 2502 

• STORAGE AND CONTROL FOR SUCCESSIVE APPROXIMATION 

• A TO D CONVERTERS 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY CMOS AND TTL COMPATIBLE 



PIN 



LOADING (Note a) 







HIGH 


LOW 


CC 


Conversion complete (active LOW) output (note b) 


10 U.L 


5(2.5) U.L 


CP 


Clock Pulse (active HIGH going edge) input 


0.5 U.L. 


0.25 U.L. 


D 


Serial Data Input 


0.5 U.L 


0.25 U.L. 


Q0-Q7 


Parallel Register Outputs 


10 U.L. 


5(2.5) U.L. 


Q7 


Complement of Q 7 output 


10 U.L. 


5(2.5) U.L. 


Qd 


Synchronized serial data output 


10 U.L. 


5(2.5) U.L. 


s 


Start (active LOW) input 


0.5 U.L. 


0.25 U.L. 


NOTES: 









a) 1 TTL Unit Load (U.L.)=40>A HIGH/1.6mA LOW. 

b) The Output LOW drive factor is 2.5 U.L. tor Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 



Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
*lnput Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
*Etther Input Voltage li 



-65°Ct0 + 150°C 
-55°Ct0 + 125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



t to protect the inputs. 



LOGIC SYMBOL 



s 

CP 

0.7 


Q 6 0.5 C 


) 

Qd 
CC 

4 O3 Q 2 Q, O 


f 



















15 14 13 12 11 6 S 4 3 



V C C = Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



* L" 

6 L 

7 L 



Op 

CC 

Qo 
o, 

°2 
O3 
D 

GND 



Q- 
Q; 
Ot 

°5 

a, 
s 

CP 



J 16 

□ 13 
J " 
J 11 

3° 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) 
as the Dual In-Line Package. 
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LOGIC DIAGRAM 



-Qd 




|q 7 q, 



NOTE q 5 _ q 1 




Note: Cell logic is repeated for register stages Q 5 to Qv 



FUNCTIONAL DESCRIPTION - The register stages are composed of transparent RS latches arranged 
in Master/Slave pairs. The master and slave latches are enabled separately by non-overlapping com- 
plementary signals </>f and d> 2 derived internally from the CP input. Master latches are enabled when CP is 
LOW and slave latches are enabled when CP is HIGH. Information is transferred from masterto slave, and 
thus to the outputs, by the LOW-to-HIGH transition of CP. 

Initializing the register requires a LOW signal on S while exercising CP. With S and CP LOW, all master 
latches are SET (Q side HIGH). A LOW-to-HIGH CP transition, with S remaining LOW, then forces the 
slave latches to the condition wherein Q 7 is LOW and all other register outputs, including CO are HIGH. 
This condition will prevail as long as S remains LOW, regardless of subsequent CP rising edge. To start 
the conversion process, S must return to the HIGH state. On the next CP rising edge, the information 
stored in the serial data input latch is transferred to Q D and Q 7 , while Q 6 is forced to the LOW state. On the 
rising edge of the next seven clocks, this LOW signal is shifted downstream, one bit at a time, while the 
serial data enters the register position one bit behind this LOW signal, as shown in the Truth Table. Note 
that after a serial data bit appears at a particular output, that register position undergoes no further 
changes. After the shifted LOW signal reaches CC, the register is locked up and no further changes can 
occur until the register is initialized for the next conversion process. 

Figure 1 shows a simplified hook-up of a 54LS/74LS502, a D/A converter and a comparator arranged to 
convert an analog input voltage into an 8-bit binary number by the successive approximation technique. 
Figure 2 is an idealized graph showing the various values that the D/A converter output voltage can 
assume in the course of the conversion. The vertical axis is calibrated in fractions of the full-scale output 
capability of the D/A converter and the horizontal axis represents the successive states of the Truth Table. 
At time t, , Q 7 is LOW and Q 6 -Q are HIGH, causing the D/A output to be one-half of full scale. If the analog 
input voltage is greater than this voltage the comparator output (hence the D input of the 54LS/74LS502) 
will be LOW, and at times t 2 the D/A output will rise to three-fourths of full scale because Q 7 will remain 
LOW and contribute 50% while Q 6 is forced LOW and contributes another 25%. On the other hand, if the 
analog input voltage is less than one-half of full scale, the comparator output will be HIGH and Q 7 will go 
HIGH at t 2 . Q 6 will still be forced LOW at t 2 , and the D/A output will decrease to 25% of full scale. 

Thus with each successive clock, the D/A output will change by smaller increments. When the conversion 
is completed at t g , the binary number represented by the register outputs will be the numerator of the 
fraction n/256, representing the analog input voltage as a fraction of the fullscale output D/A converter. 
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GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS/74LS502XM 


4.5 V 


5.0 V 


5.5 V 


-55X to +125X 


54LS/74LS502XC 


4.75 V 


5.0 V 


5.25 V 


0"C to +70°C 



X = package type; F lor Flatpack, D (or Ceramic Dip, P (or Plastic Dip. See Packaging Information Section (or packages available on this product. 



TRUTH TABLE 



Time 


Inputs 


Outputs 


tn 


D 


S" 


Qd 


c 




Q 6 


c 


5 


c 


4 


G 


3 


Q 2 


Q1 


0.0 


CC 





X 


L 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


1 


D 7 


H 


X 


L 


H 


H 


H 


H 


H 


H 


H 


H 


2 


D 6 


H 


D 7 


c 


I7 


L 


H 


H 


H 


H 


H 


H 


H 


3 


D 6 


H 


D 6 






C 


6 


L 


H 


H 


H 


H 


H 


H 


4 


D 4 


H 


D 5 










C 


5 


L 


H 


H 


H 


H 


H 


5 


D 3 


H 


D 4 














C 


4 


L 


H 


H 


H 


H 


6 


D 2 


H 


D 3 


















C 


S 


L 


H 


H 


H 


7 


Di 


H 


D 2 






















D 2 


L 


H 


H 


8 


Do 


H 


Qi 


























L 


H 


9 


X 


H 


Do 






















I 


? 


Do 


L 


10 


X 


H 


X 


[ 




D 6 


D 5 


D 4 


D 3 


D 2 


D1 


Do 


L 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = immaterial 




F54LS/74LS540 • F54LS/74LS541 

OCTAL BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 



DESCRIPTION - The 54LS/74LS540 and the 54LS/74LS541 are similar in function to the 
54LS/74LS240 and 54LS/74LS241 , respectively, except that Inputs and Outputs are on 
opposite sides of the package (see Logic Diagram). This pinout arrangement makes these 
devices especially useful as output ports for the Microprocessors, allowing ease of layout and 
greater PC board density. 



• HYSTERESIS AT INPUTS TO IMPROVE NOISE MARGIN 

• PNP INPUTS REDUCE LOADING 

• 3-STATE OUTPUTS DRIVE BUS LINES 

• INPUTS AND OUTPUTS OPPOSITE SIDE OF PACKAGE, ALLOWING EASIER 
INTERFACE TO MICROPROCESSORS 

• INPUT CLAMPDIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



TRUTH TABLE 



INPUTS 


OUTPUTS 


El 


E 2 


D 


LS540 


LS541 


L 


L 


H 


L 


H 


H 


X 


X 


Z 


Z 


X 


H 


X 


Z 


Z 


L 


L 


L 


H 


L 



L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Immaterial 
Z = High Impedance 



LOGIC DIAGRAM 
AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 



C 



top 

GND 



^20 

□ t8 
J 17 
J™ 
J, 5 

□ 14 

□ ,3 



LOGIC DIAGRAM 
AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 



c 

C 

•c 

»L 
•L 
toe 

GND 



c — w 



O 1 



^4 



L-3 



2 20 
^19 

□ « 

17 

□ ,6 

□ 15 
J14 

□ t3 
Jt2 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

*lnput Voltage (dc) -0.5 V to +15 V 

*lnput Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current (dc) (Output LOW) +50 mA 

"Either Input Voltage limit or Input Current limit Is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS540XM 
54LS541XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to + 125°C 


74LS540XC 
74LS541XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Sectton for packages available on this product. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






0.7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l| N = -18 mA 


V H 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


l 0H = -12 mA 


V CC = MIN, V IN = V IH 


XC 


2.4 


3.1 




Iqh = -15 mA 


or V| L per Truth Table 


Vol 


i 

Output LOW Voltage 


XM, XC 




0.25 


0.4 


V 
V 


Iql = 12 mA 


V CC = MIN, V IN = V IH 
or V| L per Truth Table 


XC 




0.35 


0.5 


I l = 24 mA 


l0ZH 


Output Off Current HIGH 






20 


MA 


V cc = MAX, V 0UT = 2.4 V, V E = 2.0 V 


'OZL 


Input Off Current LOW 






-20 


f*A 


V cc = MAX. Vqut ■ 0.4 V, V E = 2.0 V 


' I H 


Input HIGH Current 






20 
0.1 


pA 
mA 


V CC = MAX. V, N = 2.7 V 
V cc = MAX. V ]N = 10 V 


l|L 


Input LOW Current 






-0.4 


mA 


V cc = MAX, V, N = 0.4 V 


tas 


Output Short Circuit Current 
(Note 3) 


-50 




-225 


mA 


V CC = MAX. V 0UT = V 


! cc 


Power Supply 
Current 


54LS/74LS540 




29 


50 


mA 


V cc = MAX. V, N = V, V E = 4.5 V 


54LS/74LS541 




32 


54 



NOTES: 

1. For conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions tor the applicable device type. 

2. Typical limits are at V cc - 5.0 V, T A = 25°C. 

3. Not more than one output should be shorted at a time. 



5-292 



FAIRCHILD • F54LS/74LS540 • F54LS/74LS541 



AC CHARACTERISTICS : T A = 25°C, V cc = 5.0 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


tpi_n 
'PHL 


Propagation Delay, Data to Output 
54LS/74LS540 






14 
18 


ns 


Fig. 2 


C|_ = 45 pF 


'PLH 
*PHL 


Propagation Delay Data to Output 
54LS/74LS541 






18 
18 


ns 


Fig. 1 


C L = 45 pF 


tpZH 


Output Enable Time to HIGH Level 






23 


ns 


Figs. 4, 5 


C L = 45 pF 


<PZL 


Output Enable Time to LOW Level 






30 


ns 


Figs. 3, 5 


R L = 667 a 


'PLZ 


Output Disable Time from LOW Level 






25 


ns 


Figs. 3, 5 


C L - 5.0 pF 


•PHZ 


Output Disable Time from HIGH Level 






18 


ns 


Figs. 4, 5 


R L = 667 n 





Fig. 1 



V.N ^'3V -j C- 



v 0UT 



13 V 

l PLH — — l PHL 



Fig. 2 



— V W — 

-. r- 15V "7T ' 5V 

v E — f\ ej A 

— — -H — 'pzl I*- 

VOUT J J-1.5V 

> — f? — 



0.5 V— ^ 



Fig. 3 



l PH2 

*v OH 



/ L '<! J 1 -"; > v oh 

—) 15V ^ «1.5V 

—/ 1— 0.5 V 



Fig. 4 



TO OUTPUT 
UNDER TEST 



Vcc 




SWITCH POSITIONS 



SYMBOL 


SW1 


SW2 


'PZH 


Open 


Closed 


*PZL 


Closed 


Open 


tPLZ 


Closed 


Closed 


'PHZ 


Closed 


Closed 



Fig. 5 
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UP/DOWN DECADE COUNTER • UP/DOWN BINARY COUNTER 

WITH 3-STATE OUTPUTS 



DESCRIPTION - The 54LS/74LS568 and the 54LS/74LS569 are 4-Stage Programmable 
Up/Down BCD and Binary Counters respectively. Each counter features both a Synchronous 
Reset (SR) and an Asynchronous Master Reset (MR), a single Up/Down (U/D) control and 
3-state outputs for bus organized systems. Both counters are fully edge-triggered, with all 
functions except Master Reset (MR) and Output Enable (OE) synchronized to the LOW-to- 
HIGH transition of the Clock (CP) input. 

Function and operation of these counters is similar to the 54LS/74LS168 and the 54LS/ 
74LS169. 



\ 



9 



FULLY SYNCHRONOUS OPERATION 

FULL CARRY LOOKAHEAD FOR EASY CASCADING 

SINGLE UP/DOWN CONTROL INPUT 

FULL PRESET CAPABILITY 

3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

INPUT CLAMP DIODES TO LIMIT HIGH-SPEED TERMINATION EFFECTS 

FULLY CMOS AND TTL COMPATIBLE 



LOGIC SYMBOL 



1 11 3 4 5 6 



7 O 


U D PE P„ P, P, P 3 
CEP 




12 


CET TC 


3 19 


2 


CP GC 


18 


17 


OE 

SR MR 0„ O, 2 3 






TT I I I I 

9 8 16 15 14 13 





V cc • Pin 20 
GND = Pin 10 



LOADING (Note a) 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40>.A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



PIN NAMES 




HIGH 


LOW 


CEP 


Count Enable Parallel (active LOW) Input 


0.5 U.L. 


0.25 U.L. 


CET 


Count Enable Trickle (active LOW) Input 


1.0 U.L. 


0.5 U.L. 


CP 


Clock Pulse (active positive going edge) Input 


0.5 U.L. 


0.25 U.L. 


GC 


Gated Clock Output (note b) 


10.0 U.L. 


0.5 (2.5) U.L. 


ME 


Asynchronous Reset (active LOW) Input 


0.5 U.L. 


0.25 U.L. 


OE 


3-State Output Enable (active LOW) Input 


0.5 U.L. 


0.25 U.L. 


Pn 
PE 


Parallel Data Input 


0.5 U.L. 


0.25 U.L. 


Parallel Enable (active LOW) Input 


0.5 U.L. 


0.25 U.L. 


% 


Flip-Flop outputs (note b) 


65 (25) U.L. 


15 (7.5) U.L. 


Terminal Count (active LOW) Output (note b) 


10 U.L. 


5 (2.5) U.L. 


SR 


Synchronous Reset (active LOW) Input 


1.0 U.L. 


0.5 U.L. 


U/D 


Up-Down Count Control Input 


0.5 U.L. 


0.25 U.L. 
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FUNCTION TABLE 



INPUTS 


RESPONSE 


MR 


SR 


PE 


CEP 


CET 


V/D 


CP 


L 


X 


X 


X 


X 


X 


X 


Asynchronous RESET; Q n = LOW 


H 


L 


X 


X 


X 


X 


IT 

J 


Synchronous RESET; Q n = LOW 


H 


H 


L 


X 


X 


X 


J" 


Parallel Load; P n — >Q n 


H 


H 


H 


H 


X 


X 


X 


Hold 


H 


H 


H 


X 


H 


X 


X 


Hold 


H 


H 


H 


L 


L 


H 


J" 


Count Up 


H 


H 


H 


L 


L 


L 


s 


Count Down 



H = HIGH Voltage Level 
L » LOW Voltage Level 
X = Immaterial 



GC TRUTH TABLE 



INPUTS 


GC 
OUTPUT 


CEP 


CET 


fc* 


CP 


L 


L 


L 


U 


~LT 


H 


X 


X 


X 


H 


X 


H 


X 


X 


H 


L 


L 


H 


X 


H 



*TC is generated internally. 
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GENERAL DESCRIPTION — The 54LS/74LS573 is a High-Speed Octal Latch with 
Buffered Common Latch Enable (LE) and Buffered Common Output Enable (OE) 
inputs. 

This device is functionally identical to the 54LS/74LS373, but has different pinouts. For 
truth tables, discussion of operations and AC and DC specifications, please referto the 
54LS/74LS373 Data Sheet. 



• INPUTS AND OUTPUTS ON OPPOSITE SIDES OF PACKAGE ALLOWING EASY 
INTERFACE WITH MICROPROCESSORS 

• USEFUL AS INPUT OR OUTPUT PORT FOR MICROPROCESSORS 

• FUNCTIONALLY IDENTICAL TO 54LS/74LS373 

• INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 



LOADING (Note a) 



PIN NAMES 

Do - D7 

L£ 

OE 

Oo - O7 



HIGH 



Data Inputs 

Latch Enable (Active HIGH) Input 
Output Enable (Active LOW) Input 
Outputs (Note b) 



0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
65 (25) U.L. 



LOW 



0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
15 (7.5) U.L. 



NOTES: 

a) 1 TTL Unit Load (U.L.) = 40 pA HIGH 1.6 mA LOW 

b) The Output LOW drive factor is 7.5 U.L. for Military (XM) and 15 U.L. for Commercial (XC) Temperature 
Ranges. The Output HIGH drive factor is 25 U.L. Military (XM) and 65 U.L. for Commercial (XC) Temper- 
ature Ranges. 



LOGIC SYMBOL 

23456789 



Do Dl D2 D3 D« D 5 De D7 
LE 



Q Q1 O2 Q Q4 Qs Qe Q7 

I I I I I I I I 

19 18 17 18 15 14 13 12 

Vcc = Pin 20 
GND = Pin 10 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



OE E 1 
DoC 2 
D.£ 3 
Ol[4 
OsQ 5 
DiQs 
DsE 7 
DeE 8 
Ol£ 9 

gnd£ 10 



20 J Vcc 

19 JOo 

18 Jo, 

17 ^Oi 

16 JOs 

15 Jo« 

14 JOs 

13 ^06 

12 ^07 

11 Jle 



LOGIC DIAGRAM 



3 

D: 



7 

Dl 



l — o l — D l — D l — D l — D l — D l — D l — 



y r? rr 



Vcc = Pin 20 
GND = Pin 10 
= Pin numbers 



Qo 

19 



0.1 
18 



a 2 

17 



3 

03 

16 



Q: 
15 



05 
14 



Qe 
13 



-7 
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F54LS/74LS574 

OCTAL D FLIP-FLOP WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS574 is a high-speed low-power Octal_Flip-Flop with a 
buffered common Clock I CP' and a buffered common Output Enable I OE>. The informa- 
tion presented to the D inputs is stored in the flip-flops on the LOW-to-HIGH Clock (CPi 
transition. 

This device is functionally identical to the 54LS/74LS374 except for the pinouts. For com- 
plete discussions of operations, truth tables. AC and DC electrical specifications, refer to 
the 54LS/74LS374 data sheet. 

• INPUTS AND OUTPUTS ON OPPOSITE SIDES OF PACKAGE ALLOWING EASY 
INTERFACE WITH MICROPROCESSORS 

• USEFUL AS INPUT OR OUTPUT PORT FOR MICROPROCESSORS 

• FUNCTIONALLY IDENTICAL TO 54LS/74LS374 

• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

• FULLY TTL AND CMOS COMPATIBLE 

PIN NAMES 



LOADING [Note a 


HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


0.5 U.L. 


0.25 U.L. 


65(25) U.L. 


15(7.5) U.L. 



Do — D7 Data Inputs 

CP Clock (Active HIGH going edge) Input 

OE Output Enable (Active LOW) Input 

Oo — Ot Outputs (Note b) 

NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 isA HIGH/1.6 mA LOW 

b. The output LOW drive factor is 7.5 U.L. for military (XM i and 15 U.L. for Commercial iXC' tem- 
perature ranges. The output HIGH drive factor is 25 U.L. for Military 'XM I and 65 U.L. for Com- 
mercial iXC ' temperature ranges. 

ABSOLUTE MAXIMUM RATINGS ( above which the useful life may be impaired) 

Storage Temperature -65° C to +150° C 

Temperature (Ambient' Under Bias -55°Cto+125°C 

Vcc Pin Potential to Ground Pin -0.5 V to +7.0 V 

'InputVoltageidci -0.5Vto+15V 

'Input Current idci -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 

Output Current i dc i ( Output LOW i +50 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (Vcc 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS574XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


54LS574XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto +70° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information 
Section for packages available on this product. 



LOGIC SYMBOL 



5 6 7 8 9 



11 


Do 
CP 


D 


D 


D 


9c 


D- 


a 


D7 


1 — c 


OE 

O 


O, 


Os 




O. 


Os 


Os 


O7 




1 

19 


I 

18 


I 

17 


I 

16 


15 


14 


13 


I 

12 



Vcc = Pin 20 
GND = Pin 10 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 



LOGIC DIAGRAM 

©CP 



CLOCK 



Vcc * Pin 20 
GND = Pin 10 
O = Pin Numbers 



001 
OUTPUT ->~ 
ENABLE 




Oo 
© 



O, 

6S) 



o 2 
© 



o 3 
© 



o< 
6i) 



Os 
© 



o 6 
© 



o 7 
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F54LS/74LS670 

4X4 REGISTER FILE WITH 3-STATE OUTPUTS 



DESCRIPTION — The 54LS/74LS670 contains 16 high-speed, low-power transparent 
D-type latches arranged as four words of four bits each, to function as a 4 x 4 register file. 
Separate read and write inputs, both address and enable, allow simultaneous read and 
write operation. 

The 3-state outputs make it possible to connect up to 128 outputs to increase the word 
capacity up to 512 words. Any number of these devices can be operated in parallel to 
generate an n-bit length. 

The 54LS/74LS170 provides a similar function to this device but it features open- 
collector outputs. 



SIMULTANEOUS READ/WRITE OPERATION 
EXPANDABLE TO 512 WORDS BY n-BITS 
TYPICAL ACCESS TIME OF 20 ns 
3-STATE OUTPUTS FOR EXPANSION 
TYPICAL POWER DISSIPATION OF 125 mW 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


D!-D4 


Data Inputs 


0.5 U.L. 


0.25 U.L. 


W A ,W B 


Write Address Inputs 


0.5 U.L. 


0.25 U.L. 


E W 


Write Enable (Active LOW) Input 


1.0 U.L. 


0.5 U.L. 


Ra. Rb 


Read Address Inputs 


0.5 U.L. 


0.25 U.L. 


Er 


Read Enable (Active LOW) Input 


1.5 U.L. 


0.75 U.L. 


Q1-Q4 


: Outputs (Note b) 


65(25) U.L. 


5(2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) =40 jiA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 



LOGIC SYMBOL 





12 

i 


15 1 2 

_LLL 


3 


14 


W A E W 


Di D2 D3 


D 4 


13 


«B 






5 


"a 






4 




Q, Q 2 Q 3 


Q 4 



11 10 9 7 



Vcc = Pin 16 
GND » Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




NOTE: 

The Flatpak version has the same 
pinouts {Connection Diagram) as the 
Dual In-Line Package. 



FAIRCHILD • F54LS/74LS670 



LOGIC DIAGRAM 



© 



G D 



3 



G □ 



s 







© 



© 



J? f f ? 



7=0 



t 



3 



G D 



G D 



a 



& 




O = Pin Numbers 
Vcc = Pin 16 
GND = Pin 8 
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FAIRCHILD • F54LS/74LS670 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature 

Temperature (Ambient) Under Bias 

Vrx Pi n Potential to Ground Pin 
"Input Voltage (dc) 
"Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 

Output Current (dc) (Output LOW) 
•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°Cto+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +15 V 
-30 mA to +5.0 mA 
-0.5 V to +10 V 
+50 mA 



GUARANTEED OPERATING RANGES 



PART NUMBERS 


SUPPLY VOLTAGE (V cc ) 


TEMPERATURE 


MIN 


TYP 


MAX 


54LS670XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto+125°C 


74LS670XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+70°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAY 


V| H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage 
for All Inputs 


V|L 


Input LOW Voltage 


XM 






7 


V 


Guaranteed Input LOW Voltage 
for All Inputs 


XC 






0.8 


V C D 


Input Clamp Diode Voltage 




-0.65 


-1.5 


V 


V cc = MIN, l, N = -18 mA 


v OH 


Output HIGH Voltage 


XM 


2.4 


3.4 




V 


Iqh = —1 .0 mA 


V CC = MIN, V lN = V |H or 
V| L per Truth Table 


XC 


2.4 


3.1 




V 


l 0H = -2.6 mA 


v OL 


Output LOW Voltage 


XM.XC 




0.25 


0.4 


V 


lOL = 4.0 mA 


V CC = MIN, V| N = V| H or 
Vm per Truth Table 


XC 




0.35 


0.5 


V 


'OL = 8 mA 


'OZH 


Output Off Current HIGH 






20 


M 


V CC = MAX, V 0UT = 2.7 V, V IH = 2 V 


'OZL 


Output Off Current LOW 






-20 


M 


V CC = MAX, V QUT = 0.4 V, V| H = 2 V 


■iH 


Input HIGH Current 
Any D, R or W 
E w 

Er 






20 
40 
60 


»A 


V cc = MAX, V, N 2.7 V 


Any D, R or W 

E W 

Er 






0.1 
0.2 
0.3 


mA 


V CC = MAX, V, N = 10V 


'IL 


Input LOW Current 
Any D, R or W 
E w 

e"r 






-0.4 
-0.8 
-1.2 


mA 


V CC = MAX, V m = 0.4 V 


'os 


Output Short Circuit 
Current (Note 5) 


-20 




-100 


mA 


V CC = MAX, V 0(JT = V 


'cc 


Power Supply Current 




30 


50 


mA 


V cc = MAX (Note 6) 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, T^ = 25° C, and maximum loading. 

5. Not more than one output should be shorted at a time. 

6. Maximum l C c guaranteed for the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, ail address 
inputs are grounded and all outputs are open. 
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FAIRCHILD • F54LS/74LS670 



AC CHARACTERISTICS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


>PLH 
l PHL 


n Ujjay a uui ■ uciay 

R A or Rg to Q Outputs 






40 
45 


ns 


Fig. 2 


V CC = 5 v 
C L = 15 pF 

R|_ = 2 kfi 


tpLH 
l PHL 


Propagation Delay, 

Negative Going E w to Q Outputs 






45 
50 


ns 


Fig. 1 


*PLH 
l PHL 


Propagation Delay, 
Data Inputs to Q Outputs 






45 
40 


ns 


Fig. 1 


'PZH 


Enable Time, Negative Going 
Ep to Q Outputs Going HIGH 






35 


ns 


Fig. 4,5 


Vcc = 5 v 
C L = 5.0 pF 
R L = 2 kC> 
See Page 5-98 for 
3-state Wave- 
forms (Figs. 
3,4,5) 


*PZL 


Enable Time, Negative Going 
Ep to Q Outputs Going LOW 






40 


ns 


Fig. 3,5 


'PHZ 


Disable Time, Positive Going 
Ep to Q Outputs Off from HIGH 






50 


ns 


Fig. 4,5 


IpLZ 


Disable Time, Positive Going 
Ep to Q Outputs Off from LOW 






35 


ns 


Fig. 3,5 



AC SET-UP REQUIREMENTS: T A = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


t w 


Pulse Width (LOW) for E w 


25 






ns 




•s D 

(Note 7) 


Set-Up Time, Data Inputs with 
Respect to Positive-Going Eyy 


10 






ns 




«h D 


Hold Time, Data Inputs with 
Respect to Positive-Going Eyy 


15 






ns 


V CC = 5 V 


t s W 
(Note 9) 


Set-Up Time, Write Select Inputs 
W^ and Wg with Respect to Negative- 
Going E w 


15 






ns 


Fig. 6 
(Note 10) 


t n W 


Hold Time, Write Select Inputs 
W^ and Wg with Respect to Positive- 
Going Eyy 


5 






ns 





NOTES: 

7. The Data to Enable Set-up Time is defined as the time required for the logic level to be present at the Data input prior to the enable 
transition from LOW-to-HIGH in order for the latch to recognize and store the new data. 

8. The Hold Time (t n ) is defined as the minimum time following the enable transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recognition. 

9. The Address to Enable Set-up Time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the 
correct latch is addressed and the other latches are not affected. 

10. The shaded areas indicate when the inputs are permitted to change for predictable output performance. 
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F96L02 



LOW POWER DUAL RETRIGGERABLE RESETTABLE 
MONOSTABLE MULTIVIBRATOR 



DESCRIPTION — The TTL/Monostable 96L02 is a low-power Dual Retriggerable, 
Resettable Monostable Multivibrator which provides andoutput pulse whose duration 
and accuracy is a function of external timing components. The 96L02 has excellent 
immunity to noise on the Vcc anQl ground lines. The 96L02 uses TTL inputs and 
outputs for high speed and high fan out capability and is compatible with all members 
of the Fairchild TTL family. 



TYPICAL POWER DISSIPATION OF 25 mW/ONE SHOT 
50 ns TYPICAL PROPAGATION DELAY 
RETRIGGERABLE TO 100 % DUTY CYCLE 

TTL INPUT GATING - LEADING OR TRAILING EDGE-TRIGGERING 

COMPLEMENTARY TTL OUTPUTS 

OPTIONAL RETRIGGER LOCK-OUT CAPABILITY 

PULSE WIDTH COMPENSATED FOR V C C AND TEMPERATURE VARIATIONS 
RESETTABLE 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 




•Pins for external timing. 



PIN NAMES 



LOADING 







HIGH 


LOW 


B 


Trigger (Active LOW) Input 


0.5 


0.25 


A 


Trigger (Active HIGH) Input 


0.5 


0.25 


C D 


Clear (Active LOW) Input 


0.5 


0.25 


Q 


Output (Active HIGH) 


9.0 


3.0 


Q 


Output (Active LOW) 


9.0 


3.0 


1 Unit Load (U.L.) 


- 40mA HIGH/1 .6 mA LOW 







LOGIC DIAGRAM 



cx *x 

-W. Ov C c 



FLATPAK (TOP VIEW) 



■i r< Q O >i i— 



'Pins for external timing. 
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iui ijooa anve capaDinty into capacitive loads. Retriggering may be inhibited by tying the Q output to the active level LOW input or the Q 
output to the active level HIGH input. 

OPERATION RULES 

1. An external resistor (Rx& an d external capacitor (Cx) are required as shown in the Logic Diagram. 

2. The value of Rx may vary from 16 kfi to 220 kfi for to 75°C operation. The value of Rx may vary from 20 kfi to 100 kfi for -55 to 
+ 125°C operation. 

3. The value of Cx may vary from to any necessary value available. If, however, the capacitor has leakages approaching 1 .0 uA or if stray cap- 
acitance from either terminal to ground is more than 50 pF, the timing equations may not represent the pulse width obtained. 



4. The output pulse with (t) is defined as follows: 



■ 0.33 R X C X |jl + "^- J ( for C X > 10 3 pF) 



Where 



5. If electrolytic type capacitors are to be used, the following three configurations are recommended: 

A. Use with low leakage capacitors: 

The normal RC configuration can be used predictably only if the forward capacitor leakage at 
5.0 V is less than 1.0 uA, and the inverse capacitor leakage at 1 .0 V is less than 1.6 jiA over 
the operational temperature range and Rule 3 above is satisfied. 

B. Use with high inverse leakage current electrolytic capacitors: 

The diode in this configuration prevents high inverse leakage currents through the capacitor 
by preventing an inverse voltage across the capacitor. The use of this configuration is not 
recommended with retriggerable operation. 

t 0.3 RCx 

C. Use to obtain extended pulse widths: 

This configuration can be used to obtain extended pulse widths, because of the larger timing 
resistor allowed by beta multiplication. Electrolytics with high inverse leakage currents can be 
used. 

R < Rx (0.7) (hpg Qi) or <2.5 Mfi whichever is the lesser 
Rx (min) < Ry < Rx (max' 

Qi : NPN silicon transistor with hpg requirements of above 
equations, such as 2N5961 or 2N5962 
t = 0.3 RC X 

This configuration is not recommended with retriggerable operation. 

6. To obtain variable pulse width by remote trimming, the following circuit is recommended: 



R x is in kfi, Cx is in pF 
t is in ns 

for C x < 10 3 pF, see Fig. 1 



10. 



H < 06 R X (MAXI 



■-HI- 



cx 

L-Hh-o 



R X > R X IMINI 
O — * — Wv 



7. Under any operating condition, Cx and Rx (min) must be kept as close to the circuit as possible to minimize stray 
noise pickup. 

8. Input Trigger Pulse Rules. See Triggering Truth Table, following pages. 

Input to Pin 5(11) 



Pin 4 (12) = LOW 
Pin 3 (13) = HIGH 
ti , t3 = Min. Positive Input 

Pulse Width > 60 ns 
t2, t4 = Min. Negative Input 

Pulse Width > 60 ns 




Input to Pin 4 (12) 
Pin 5 (11) = HIGH 



Pin 3 (13) = HIGH 



The retriggerable pulse width is calculated as shown below 
tw = t + tpLH 



3.0 




0.33 R X C X (1 + — I + tp L H 

The retrigger pulse width is equal to the pulse width (t) plus a delay time. 
For pulse widths greater than 500 ns, tw can be approximated as t . 

Retriggering will not occur if the retrigger pulse comes within a 0.9 Cx ns after the initial trigger pulse, (i.e., during the discharge cycle) 
Reset Operation — An overriding active LOW level is provided on each oneshot. By applying a LOW to the reset, any timing cycle can be 
terminated or any new cycle inhibited until the LOW reset input is removed. Trigger inputs will not produce spikes in the output when the 

. n n n n 



Q OUTPUT 
Q OUTPUT 



r^n i l 

~~ L_^r~L_r 



11. Vqc and Ground wiring should conform to good high frequency standards so that switching transients on VqC ar, d Ground leads do not 
cause interaction between one-shots. Use of a 0.01 to 0.1 nF bypass capacitor between Vfjc and Ground located near 
recommended. 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65° C to +1 50° C 

Temperature (Ambientl Under Bias -55°C to +125°C 

V cc Pin Potential to Ground Pin -0.5 V to +7.0 V 

•Input Voltage (dc) -0.5 V to +5.5 V 

•Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vqq value 

Output Current (dc) (Output LOW) +30 mA 
•Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 



GUARANTEED OPERATING RANGES 



PART NUMBER 


SUPPLY VOLTAGE (V CC ) 


TEMPERATURE 


MIN 


TYP 


MAX 


96L02XM 


4.5 V 


5.0 V 


5.5 V 


-55°C to +125°C 


96L02XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +75° C 



X = package type; F for Ftatpak, D for Ceramic Dip. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE i Unless otherwise noted ■ 



SYMBOL 


CHARACTERISTIC 


LIMITS 




CONDITIONS 


MIN 


TYP 
(Note 4) 


MAX 


UNITS 


VlH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Threshold Voltage 
For all I nputs 


VlL 


Input LOW Voltage 






0.7 


V 


Guaranteed Input LOW Threshold Voltage 
For all I nputs 


VOH 


Output HIGH Voltage 


2.4 


3.4 




V 


Vcc = MIN - 'OH = -0-36 mA 


vol 


Output LOW Voltage 




0.14 


0.3 


V 


V CC = MIN., I L = 4.80 mA 


l|H 


Input HIGH Current 






20 


mA 


Vcc = MAX.. V|M = 2.4 V 






1.0 


mA 


V CC - MAX., V, N = 5.5 V 


hL 


Input LOW Current 




-0.25 


-0.4 


mA 


V C c = MAX.. V| N = 0.3 V 


isc 
dost 


Output Short Circuit Current 
(Note 5) 


-2.0 




-13 


mA 


V CC = MAX.. V UT = 10 V 


'cc 


Power Supply Current 




10 


16 


mA 


V C c = MAX - 



NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case" conditions. 

3. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature 
and supply voltages extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating 
ranges. 

4. Typical limits are at V cc = 5.0 V, 2S°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 



5-305 



FAIR CHILD • F96L02 



AC CHARACTERISTICS: Ta = 25°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


CONDITIONS 


MIN. 


TYP. | MAX. 


96L02XM 




'PLH 


Negative Trigger Input to True Output 




55 


75 




V C C - 5.0 V, R X - 20 kfi 
C x = 0, C L = 15pF 


«PHL 


Negative Trigger Input to 
Complement Output 




45 


62 


ns 


Vcc = 5.0 V, R x = 20 kn 
C x = 0, C L = 15pF 


t(min) 


Minimum True Output Pulse Width 




110 




ns 


V c c = 5.0 V. R x - 20 kn 
C x = 0, C|_ » 15 pF 


t 


Pulse Width 


12.4 


13.8 


15.2 


MS 


V CC - 5.0 V, R X - 39 kfi, C x = 1000 pF 


Rx 


Timing Resistor Range 


20 




100 


kli 




at 


Maximum Change in True Output Pulse 
Width over Temperature Range 




1.3 




% 


R X - 39 kn,C x - 1000 pF 


96L02XC 


'PLH 


Negative Trigger Input to True Output 




55 


80 


ns 


Vcc " 5 V, R X = 20 k« 
C x = 0, C L = 15 pF 


'PHL 


Negative Trigger Input to 
Complement Output 




45 


65 


ns 


V CC = 5.0 V, R X > 20 kfi 
C X - 0, C L = 15 pF 


t(min) 


Minimum True Output Pulse Width 




110 




ns 


Vcc = 5.0 V, R X =20kn 
C X = 0, C L = 15 pF 


t 


Pulse Width 


12.4 


13.8 


15.2 


MS 


V C c = 5.0 V, R X = 39 kn,C x - 1000 pF 


Rx 


Timing Resistor Range 


16 




220 


kn 




At 


Maximum Change in True Output Pulse 
Width over Temperature Range 




0.3 


1.6 


% 


R x =39kfi, C x = 1000pF 



OUTPUT PULSE WIDTH (t) USING LOW VALUES OF C x (C x < 1000 pF) 

(FOR C X > 1000 pF SEE OPERATION RULES 4 AND 5.) 



10 



















































































































































































































































R x 
- R x 


- 200 kn„ 
= 120 kn. 
































y. 












































(f 


























X " 80 
























\ ^R x = 39 kn 
























x = 


20 





































1 2 4 6 810 100 1 000 

C x - TIMING CAPACITANCE — pF 

Fig. 1 
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FAIRCHILD • F96L02 



TYPICAL PULSE CHARACTERISTICS 



NEGATIVE TRIGGER DELAY TIME 
VERSUS AMBIENT TEMPERATURE 



1 1 

V CC .5.0V 












C L 


= lb 


w 


































J_ ■ . 


PI' _ 










C 


MPLE 


WENT 




UTPi 


T 





















































T A - AMBIENT TEMPERATURE - °C 



NORMALIZED OUTPUT PULSE WIDTH 
VERSUS OPERATING DUTY CYCLE 



NORMALIZED OUTPUT PULSE WIDTH 
VERSUS SUPPLY VOLTAGE 



S > 0.9 

ti 



H = 25*C 
K = 39kll - 
K = 1000 pF 



OPERATING DUTY CYCLE -% 



SUPPLY VOLTAGE -VOLTS 



MIN. OUTPUT PULSE WIDTH 
VERSUS AMBIENT TEMPERATURE 



























e w 


ovn 


2S- 










LEMt 




























































» 

R 


1 

■ *> 


3V 

























NORMALIZED OUTPUT PULSE WIDTH 
VERSUS AMBIENT TEMPERATURE 



< 99 

1 













I 1 

V CC = 50V 












c x 


ittx 


pF 
































J* 



































































T A -AMBIENT TEMPERATURE - "C 



-50 -25 25 SO 75 100 125 
T A - AMBIENT TEMPERATURE - X 



TRIGGERING TRUTH TABLE 



PIN NO'S. 
5(11) 4(121 31131 


Operation 


H-»L L H 
H L^H H 
X XL 


Trigger 
Trigger 
Reset 



H = HIGH Voltage Level > V|H 
L = LOW Voltage Level < V| L 
X = Immaterial 

H— L = HIGH-to-LOW Voltage Level transition 
L-H = LOW-to-HIGH Voltage Level transition 



SWITCHING CIRCUITS AND WAVEFORMS 



- = 



f 



15l| ||14l 


1 2 













/ 



GNQ= Pin S 



INPUT PULSE 
f ~ 2S kHz 
Amp ~ 3.0 V 
Width ~ 100 ns 
t r = tf < 1 ns 



\ 
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F96S02 

LOW POWER SCHOTTKY 
DUAL RETRIGGERABLE RESETTABLE 
MONOSTABLE MULTIVIBRATOR 



DESCRIPTION — The 96S02 is a Dual Retriggerable and Resettable Monostable which 
uses Schottky technology to provide wide delay range, stability, prediction accuracy 
and immunity to noise. The pulse width is set by an external resistor and capacitor. The 
96S02 may utilize timing resistors to 2 MO thus reducing required capacitor values. 
Hysteresis is provided on the positive-going inputs for increased noise immunity. The 
96S02 is fully compatible with all TTL families. 



• REQUIRED TIMING CAPACITANCE REDUCED BY FACTORS OF 10 TO 100 OVER 
CONVENTIONAL DESIGNS 

• BROAD TIMING RESISTOR RANGE — 1.5 kfl TO 2 Mil 

• OUTPUT PULSE WIDTH IS VARIABLE OVER A 1300:1 RANGE BY RESISTOR CONTROL 

• PROPAGATION DELAY OF 12 nt 

• OUTPUT PULSE WIDTH STABILITY OF 0.2% OVER 0°C to 75°C TEMPERATURE RANGE 

• OUTPUT PULSE WIDTH STABILITY OF ±0.3% OVER 4.75 V TO 5.25 V POWER 
SUPPLY RANGE 

• PULSE WIDTH VARIATION OF ±5% FROM UNIT TO UNIT 

• 0.3 V HYSTERSIS ON BOTH TRIGGER INPUTS 

• OUTPUT PULSE WIDTH INDEPENDENT OF DUTY CYCLE 

• 27 n» TO » OUTPUT PULSE WIDTH RANGE 

• RESETTABLE IN 9 ns 



• SAME PINOUT AS 9602, 96L02, 96LS02 



LOGIC SYMBOL 





T 



GND = Pin 8 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


k 


Trigger (Active LOW) Input 


0.5 U.L. 


0.625 U.L. 


!j 


Schmitt Trigger (Active HIGH) Input 


0.5 U.L. 


0.625 U.L. 


c D 


Clear (Active LOW) Input 


0.5 U.L. 


0.625 U.L. 


Q 


Pulse (Active HIGH) Output (Note bi 


25 U.L. 


12.5 U.L. 


Q 


Pulse (Active LOW) Output (Note b) 


25 U.L. 


12.5 U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) ■ 



40 nA. HIGH/1.6 mA LOW 




*Pins for external timing. 
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FUNCTIONAL DESCRIPTION - The 96S02 Schottky Dual Retriggerable Resemble Monostable Multivibrator has two dc 
coupled trigger inputs per function, one active LOW (lg) and one active HIGH (l-|). The l<| input utilizes an internal Schmitt 
trigger with hysteresis of 0.3 V to provide increased noise immunity. The use of active HIGH and LOW inputs allows either 
leading or trailing edge-triggering and optional non-retriggerable operation. The inputs are dc coupled making triggering 
independent of input transition times. When input conditions for triggering are met, the Q output goes HIGH and the 
external capacitor is rapidly discharged and then allowed to recharge. An input trigger which occurs during the timing cycle 
will retrigger the 96S02 and result in Q remaining HIGH. The output pulse may be terminated (Q to the LOW state) at any 
time by setting the Direct Clear input LOW. Retriggering may be inhibited by tying the Q output to Iq or the Q output to I -j . 
Differential sensing techniques are used to obtain excellent stability over temperature and power supply variations and a 
feedback Darlington capacitor discharge circuit minimizes pulse width variation from init to unit. Schottky TTL output 
stages provide high switching speeds and output compatibility with all TTL logic families. High impedance inputs minimize 
loading and provide compatibility with low power families such as 54LS/74LS. 



OPERATION RULES 

TIMING 

1 . An external resistor (Rx) and external capacitor (Cx) are required as shown in the Logic Diagram. The value of Rx may 
vary from 1 .5 ki2 to 2 MCI. 

2. The value of Cx may vary from to any necessary value available. If, however, the capacitor has significant leakage 
relative to Vqq/Rx the timing equations may not represent the pulse width obtained. 

3. Polarized capacitors may be used directly. The (+) terminal of a polarized capacitor is connected to pin 1 (15), the (— ) 
terminal to pin 2 (14) and Rx- Pin 1 (15) will remain positive with respect to pin 2 (14) during the timing cycle; however, 
during quiescent (non-triggered) conditions, pin 1 (15) may go negative with respect to 2 (14) depending on values of Rx 
and Vqq. For values of Rx > 10 k£2 the maximum amount of capacitor reverse polarity, pin 1 (15) negative with respect 
to pin 2 (14) is 500 mV. Most tantalum electrolytic capacitors are rated for safe reverse bias operation up to 5% of their 
working forward voltage rating; therefore, capacitors having a rating of 10WVDC or higher should be used when 
R x >10kn. 

4. The output pulse width t w for R x > 10 kfi and Cx > 100 pF is determined as follows: 



t w -0.5 R X C X 



Where Rx is in kS~2, Cx is in pF 



OR 



Rx is in kCl, Cx is in ,uF, 
t is in ms 



5. The output pulse width for Rx < 10 kS2 or Cx < 1000 pF should be determined from pulse width versus Cx or 
Rx graphs. 

6. To obtain variable pulse width by remote trimming, the following circuit is recommended: 



PIN 1 (151 



7. Under any operating condition, Cx and Rx (min) must be kept as close to the circuit as possible to minimize stray 
capacitance and reduce noise pickup. 

8- VfjQ and ground wiring should conform to good high frequency standards so that switching transients on Vqq and 
ground leads do not cause interaction between one shots. Use of a 0.01 to 0.1 /iF bypass capacitor between Vqq and 
ground located near the 96S02 is recommended. 
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TRIGGERING 

ti The minimum negative pulse width into Iq is 8 ns; the minimum positive pulse width into l-j is 12 ns. 

2. Input signals exhibiting slow or noisy transitions should use the positive trigger input l-| which contains a Schmitt trigger. 

3. When non-retriggerable operation is required, i.e., when input triggers are to be ignored during quasi-stable state, input 
latching is used to inhibit retriggering. 



-FE> 



C D 

T 



NEGATIVE EDGE THIGGER 



POSITIVE EDGE TRIGGER 



4. An overriding active LOW level direct clear is provided on each multivibrator. By applying a LOW to the clear, any timing 
cycle can be terminated or any new cycle inhibited until the LOW reset input is removed. Trigger inputs will not produce 
spikes in the output when the reset is held LOW. A LOW-to-HIGH transition on Cq will not trigger the 96S02. 



TRIGGERING TRUTH TABLE 



5(11) 


PIN NO'S. 
4(12) 


3(13) 


OPERATION 


H-L 


L 


H 


Trigger 


H 


L^H 


H 


Trigger 


X 


X 


L 


Reset 



H = HIGH Voltage Level s V, H 

L = LOW Voltage Level « V, L 

X » Immaterial (either H or L) 

H->L » HIGH to LOW Voltage Level transition 

L-H = LOW to HIGH Voltage Level transition 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature 

Temperature (Ambient) Under Bias 

Vqc Pin Potential to Ground Pin 
'Input Voltage (dc) 
'Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 

Output Current (dc) (Output LOW) 
•Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


96S02XC 


UNITS 


MIN 


TYP 


MAX 


Supply Voltage Vfjc 


4.75 


5.0 


5.25 


V 


Operating Free-Air Temperature Range 





25 


75 


C 


Input Loading for Each Input 






0.625 


U.L. 


Fan-out 


12.5 






U.L. 



X • package type; D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



-65°Cto+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
—0.5 V to +5.5 V 
-30 mA to +5.0 mA 
-0.5 V to +V CC value 
+50 mA 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


(Note 1 ) 


V 1H 


InniiT HIHH Vnltsno Fvrpnt Pins A A 1 9 


2.0 








GusrsntGGc! Input HIGH Vol tage 


V|L 


Input LOW Voltage Except Pins 4 & 12 






0.8 


V 


Guaranteed Input LOW Voltage 


V CD 


Input Clamp Oiode Voltage 




-0.65 


-1.2 




V CC ivl I IN , 1 1 N, — 1 O mrt 


v T + 


Positive-Going Threshold Voltage, 

Pine A B, 19 

rmS *» fit I z 




1 .7 


2.0 


V 


V CC = 5.0 V, T A = 25°C 


v-r- 


Negative-Going Threshold Voltage, 
rins 1 isl 1 z 


0.8 


1 .4 




V 


V CC = 5.0 V, T A - 25° C 


V H 


Output HIGH Voltage 


2.7 


3.2 




V 


V CC ~ M'N, IQH 1-0 m A 

V| N =0.8V 


vol 


Output LOW Voltage 




0.35 


0.5 


V 


V cc = MIN, Iql = 20 mA, 
V IN ■ V|H or V| L 


' IH 


Input HIGH Current 




0.2 


20 


MA 


V CC = MAX, V (N = 2.7 V 






0.1 




V cc = MAX, V| N - 5.5 V 


1 1 1_ 


Input LOW Current 




-0.6 


-1.0 


mA 


V CC = MAX, V| N = 0.5 V 




Capacitor Voltage, Pin 1 (151 
Referenced to Pin 2 (14) 


-0.85 




3.0 


V 


Rx - 1.5 kfi 


V CC - 4.75 V 
to 5.25 V 


vex 


-0.5 




3.0 


V 


R X * 10 kn 




-0.4 




3.0 


V 


R x > 1 MfJ 


'OS 


Output Short Circuit Current (Note 31 


-40 


-65 


-100 


mA 


V CC = MAX, V OUT = 0V 


!CC 


Quiescent Power Supply Drain 




48 


70 


mA 


Inputs Open 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc " 5 v . T A = 25° C. 

3. Not more than one output should be shorted at a time. 



AC CHARACTERISTICS: T A = 25°C, V cc = 5.0 V, C L = 15 pF (unless otherwise noted) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


CONDITIONS 


MIN 


TYP 


MAX 


tPLH 


Negative Trigger Input to True Output 




10 


15 


ns 




'PHL 


Negative Trigger Input 
to Complement Output 




12 


19 


ns 


tPLH 


Positive Trigger Input to True Output 




12 


19 


ns 


'PHL 


Positive Trigger Input 
to Complement Output 




15 


20 


ns 


'PHL 


Clear Input to True Output 




6.5 


10 


ns 


tPLH 


Clear Input to Complement Output 




9.0 


14 


ns 


'WIMIN) 


Min. Negative Trigger 
Pulse Width onT 




3.0 


8.0 


ns 


«W(MIN) 


Min. Positive Trigger 
Pulse Width on Ij 




7.0 


12 


ns 


•W(MIN) 


Min. Clear Pulse Width 




3.0 


7.0 


ns 


tW(MIN) 


Min. True Output Pulse Width 


22 


27 


35 


ns 


R X = 1.5 kfl, Cx = stray capacity only 


«W(MIN) 


Min. True Output Pulse Width 


30 


38 


45 


ns 


R X =1.5 kft, Cx = 10 pF including stray 
and jig capacitance 


t w 


True Output Pulse Width 


4.9 


5.2 


5.5 


es 


V C c - 5.0 V, R x - 10 kSl, Cx = 1000 pF 


Rx 


Timing Resistor Range 


1.5 




2000 


kn 


T A = 0°C to 75° C, V C C " 4.75 V to 5.25 V 


M 


Max. Change in True Output Pulse 
Width over Temperature Range 




0.38 


1.0 


% 


T A » 0°C to 75°C, V C C " 5.0 V, 
R x = 10 kft, C X ■ 1000 pF 


At 


Max. Change in True Output Pulse 
Width over Vcc Flange 




0.38 


1.0 


% 


T A = 25° C, V C C * 4.75 V to 5.25 V, 
R X = 10 kSJ, C X - 1000 pF 
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TYPICAL CHARACTERISTICS (Cont'd) 



MINIMUM OUTPUT PULSE WIDTH NORMALIZED OUTPUT PULSE DELAY FROMNEGATIVE TRIGGER 

VERSUS POWER SUPPLY VOLTAGE WIDTH VARIATION INPUT l TO OUTPUTS 

(NO EXTERNAL TIMING CAPACITOR) VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE 




DELAY FROM POSITIVE TRIGGER 

INPUT 1} TO OUTPUTS 
VERSUS AMBIENT TEMPERATURE 

















HL -cc 


MPLEME 


NT OUTP 


LIT (Ql 
















































V CC = 


5.0 V 










1 



26 50 
T. - AMBIENT TEMPERATURE - C 



NORMALIZED OUTPUT PULSE WIDTH 
VARIATION VERSUS DUTY CYCLE 



5 

t 2-0 



960!. 960? I RE FE RENCE ON 




20 40 60 

DUTY CYCLE - * 



AC CIRCUITS AND WAVEFORMS 



INPUT PULSE 
f = 100 kHz 
Amp = 3.0 V 
Width = 100 ns 
t r = tf < 5 ns 




5-313 



F96LS02 

LOW POWER SCHOTTKY 
DUAL RETRIGGERABLE RESETTABLE 
MONOSTABLE MULTIVIBRATOR 



DESCRIPTION— The 96LS02 is a Dual Retriggerable and Resettable Monostable 
which uses Low Power Schottky technology to provide wide delay range, stability, 
prediction accuracy and immunity to noise. The pulse width is set by ah external 
resistor and capacitor. The 96LS02 may utilize timing resistors to 1 Mfl thus reducing 
required capacitor values. Hysteresis is provided on the inputs for increased noise 
immunity. The 96LS02 is fully compatible with all TTL families. 



• REQUIRED TIMING CAPACITANCE REDUCED BY FACTORS OF 
10 TO 100 OVER CONVENTIONAL DESIGNS 

• BROAD TIMING RESISTOR RANGE — 1 kn to 1 MO 

• OUTPUT PULSE WIDTH IS VARIABLE OVER A 1300:1 RANGE 
BY RESISTOR CONTROL 

• PROPAGATION DELAY OF 35 ns 

• OUTPUT PULSE WIDTH STABILITY OF ±0.5% OVER 
0°C to 70° C TEMPERATURE RANGE 

• OUTPUT PULSE WIDTH STABILITY OF ±0.7% OVER 
4.75 V to 5.25 V POWER SUPPLY RANGE 

• PULSE WIDTH VARIATION OF ±5% FROM UNIT TO UNIT 

• 0.3 V HYSTERESIS ON BOTH TRIGGER INPUTS 

• OUTPUT PULSE WIDTH INDEPENDENT OF DUTY CYCLE 

• 35 ns TO - OUTPUT PULSE WIDTH RANGE 

• RESETTABLE IN 20 ns 

• SAME PINOUT AS 9602, 96L02, 96S02 



PIN NAMES 



LOADING (Note a) 







HIGH 


LOW 


"o 


Trigger (Active LOW) Input 


0.5 U.L. 


0.625 U.L 


'1 


Schmitt Trigger (Active HIGH) Input 


0.5 U.L. 


0.625 U.L 


c D 


Clear (Active LOW) Input 


0.5 U.L. 


0.625 U.L 


Q 


Pulse (Active HIGH) Output (Note b) 


10 U.L. 


5 (2.5) U.L. 


Q 


Pulse (Active LOW) Output (Note b) 


10 U.L. 


5 (2.5) U.L. 



NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Temperature 



LOGIC SYMBOL 




C x R x 



V C C - Pin 16 
GND = Pin 8 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



C 



WW 



□ 
□ 
□ 
□ 

□ 



•Pins for external timing. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


(Note 11 


VlH 


Input HIGH Voltage Except Pins 4 & 12 


2.0 






V 


Guaranteed Input HIGH Voltage 


VlL 


Input LOW Voltage 


XC 






0.8 


V 


Guaranteed Input LOW Voltage 




Except Pins 4 & 12 


XM 






0.7 


VCD 


Input Clamp Diode Voltage 






-1.5 


y 


\/~~ — MIN 1... — 
Vcc — IVIIIN, UN 


18 mA 


Vt. 


Positive-Going Threshold Voltage. 
Pins4 &12 


a 






2.0 


V 


Vcc = 5.0V,T A = 


25° C 


Vt- 


Negative-Going Threshold Voltage, 
Pins4&12 


0.8 






V 


Vcc = 5.0 V, T A = 


25° C 


VOH 


Output HIGH Voltage 


XC 


2.7 






V 


Vcc=MIN, Ioh = 


-400 >iA 


XM 


2.5 






Vin = 08V 








XC 






0.5 


V 


Vcc = MIN 


loL = 8mA 


Vol 


Output LOW Voltage 


XM 






0.4 


ViN=Vi H orViL 


loL = 4mA 


l|H 


Input HIGH Current 






20 


MA 


Vcc = MAX, V IN = 


2.7 V 






1 


mA 


Vcc = MAX, Vin = 


10 


lie 


Input LOW Current 






-0 4 


mA 


Vcc = MAX, Vin = 


0.4 


los 


Output Short Circuit Current (Note3) 


-20 




-100 


mA 


Vcc = MAX, Vout 


= ov 


Ice 


Quiescent Power Supply Drain 






35 


mA 


Inputs Open 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, T A = 25°C. 

3. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25° C, Vcc — 5.0 V, Cl = 1 5 pF i unless other noted 






SYMBOL 


PARAMETER 


LIMITS 


UNITS 


conditions 


MIN 


TYP 


MAX 






tPLH 


Negative Trigger Input to True Output 




36 


55 


ns 






tPHL 


Negative Trigger Input 
to Complement Output 




32 


50 


ns 


Rx=10kf! 




tPLH 


Positive Trigger I nput to True Output 




39 


60 


ns 


Cx = 1000pF 




tPHL 


Positive Trigger Input 
to Complement Output 




35 


55 


ns 






tPHL 


Clear Input to True Output 




19 


30 


ns 


Vcc = 5 V 




tPLH 


Clear Input to Complement Output 




22 


35 


ns 






tw(MIN) 


Min. Negative Trigger 
Pulse Width onlo 




6 


10 


ns 


C L =15pF 




tw(MIN) 


Min. Positive Trigger 
Pulse Width on h 




20 


30 


ns 






tw(MIN) 


Min. Clear Pulse Width 




17 


22 


ns 






tw(MIN) 


Min. True Output Pulse Width 




38 




ns 


Rx = 1 kn, Cx = stray capacity only 


tw 


True Output Pulse Width 




7 




MS 


Vcc = 5.0 V, R x = 


10 ktl, Cx = 1000 pF 


Rx 


Timing Resistor Range 


1 




1000 


kn 


T A = 0° C to 70° C, Vcc = 4.75 V to 5.25 V 


At 


Max. Change in TrueOutput Pulse 


XC 




0.5 


1.0 


% 


Vcc = 5.0 V. 




Width over Temperature Range 


XM 




1.5 


3.0 


Rx = 10kn, Cx = 


1000 pF 


At 


Max. Change in True Output Pulse 
Width over Vcc Range 






0.7 


1.0 


% 


T A = 25°C,Vcc = 
Rx = 10kn. Cx = 


4.75 V to 5.25 V. 
1000 pF 












1.5 


3.0 




Ta = 25°C, Vcc = 
Rx=10kn, Cx = 


4 5 to 5.5 V 
1000 pF 
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FUNCTIONAL DESCRIPTION — The 96LS02 Schottky Dual Retriggerable Resettable Monostable Multivibrator has two dc 
coupled trigger inputs per function, one active LOW Ho) and one active HIGH (h). Both inputs utilize an internal Schmitt 
trigger with hysteresis of 0.3 V to provide increased noise immunity. The use of active HIGH and LOW inputs allows either 
leading or trailing edge-triggering and optional non-retriggerable operation. The inputs are dc coupled making triggering 
independent of input transition times. When input conditions for triggering are met, the Q output goes HIGH and the external 
capacitor is rapidly discharged and then allowed to recharge. An input trigger which occurs during the timing cycle will 
retriggerthe 96LS02and result in Q remaining HIGH. The output pulse may be terminated iQtothe LOW state) at any time by 
setting the Direct Clear input LOW. Retriggering may be inhibited by tying the Q output to lo or the Q output to It. 



OPERATION RULES 
TIMING 

1. An external resistor (Rx) and external capacitor (Cx) are required as shown in the Logic Diagram. The value of Rx may 
vary from 1 kfl to 1 Mfl. 

2. The value of Cx may vary from to any necessary value available. If, however, the capacitor has significant leakage 
relative to Vcc/Rx the timing equations may not represent the pulse width obtained. 

3. Polarized capacitors may be used directly. The (+) terminal of a polarized capacitor is connected to pin 2 (14), the (-) 
terminal to pin 1 (15) and Rx. Pin 2 (14) will remain positive with respect to pin 1 (15) during the timing cycle. 

4. The output pulse width tw for Rx > 10 kfi and Cx > 100 pF is determined as follows: 



tw = 0.7 RxCx 



Where Rx is in kfl, Cx is in pF 
t is in ns 



OR 



Rx is in kfl, Cx is in /jF, 
t is in ms 



5. The output pulse width for Rx < 10 kfl or Cx < 1000 pF should be determined from pulse width versus Cx or Rx graphs. 

6. To obtain variable pulse width by remote trimming, the following circuit is recommended: 



1.5 kSi 

o+r_^yv 

>,N2„4,+JL ^ — AS CLOSE AS POSSIBLE 
~P TO DEVICE 

PIN 11,51 Vcc0 



7. Under any operating condition, Cx and Rx (min) must be kept as close to the circuit as possible to minimize stray 
capacitance and reduce noise pickup. 

8. Vcc and ground wiring should conform to good high frequency standards so that switching transients on Vcc and 
ground leads do not cause interaction between one shots. Use of a 0.01 to 0.1 /uF bypass capacitor between Vcc and 
ground located near the 96LS02 is recommended. 
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TRIGGERING 

1. The minimum negative pulse width intolo is 8 ns; the minimum positive pulse trigger input h is 12 ns. 

2. When non-retriggerable operation is required, i.e., when input triggers are to be ignored during quasi-stable state, input 
latching is used to inhibit retriggering. 




-FE> 




NEGATIVE EDGE TRIGGER 



POSITIVE EDGE TRIGGER 



3. An overriding active LOW level direct clear is provided on each multivibrator. By applying a LOW to the clear, any timing 
cycle can be terminated or any new cycle inhibited until the LOW reset input is removed. Trigger inputs will not produce 
spikes in the output when the reset is held LOW. A LOW-to-HIGH transition on Cd will not trigger the 96LS02. 



TRIGGERING TRUTH TABLE 



5(11) 


PIN NO'S. 
4(12) 


3(13) 


OPERATION 


H--.L 


L 


H 


Trigger 


H 


L-H 


H 


Trigger 


X 


X 


L 


Reset 



H = HIGH Voltage Level i V IH 
L » LOW Voltage Level € V| L 
X = Immaterial 

H-L = HIGH to LOW Voltage Level transition 
L-H = LOW to HIGH Voltage Level transition 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65 C to +150 C 

Temperature (Ambient) Under Bias — 55°Cto +125°C 

V CC Pin Potential to Ground Pin -0.5 V to +7.0 V 

"Input Voltage (dc) -0.5 V to +5.5 V 

"Input Current (dc) -30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -0.5 V to +V CC value 

Output Current (dc) (Output LOW) +50 mA 

"Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


96LS02 


UNITS 


MIN 


TYP 


MAX 


Supply Voltage Vcc 


4.75 


5.0 


5.25 


V 


Operating Free-Air Temperature Range 





25 


75 


C 
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AC CIRCUITS AND WAVEFORMS 

INPUT PULSE 
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F96LS32 

ADDRESS MULTIPLEXER/REFRESH COUNTER 
FOR 4K DYNAMIC RAMS 



DESCRIPTION — The 96LS32 is an Address Multiplexer and Refresh Counter for 
multiplexed address dynamic RAMS requiring refresh of up to six input addresses (or4K 
bits for 64 x 64 organization). It multiplexes twelve bits of system supplied address to six 
output address pins. The device also contains a 6-bit refresh counter which is externally 
clocked so that either distributed or burst refresh may be used. The high performance of 
the 96LS32 makes it especially suitable for use with high-speed N-channel RAMS like 
the F4027. 

The 96LS32 operates from a single +5 volt power supply and is specified for operation 
over a to +75° C ambient temperature range. 

• SIMPLIFIES SYSTEM DESIGN 

• REDUCES PACKAGE COUNT 

• DRIVES HIGH CAPACITANCE LOADS 

• USE FOR DISTRIBUTED OR BURST REFRESH 

• STANDARD 24-PIN DIP 

• LOW POWER SCHOTTKY DESIGN MINIMIZES POWER CONSUMPTION 







LOADING 


(Note a) 


PIN NAMES 




HIGH 


LOW 


A0-A5 


Row Address Inputs 


0.5 U.L. 


0.13 U.L. 


A6-A11 


Column Address Inputs 


0.5 U.L. 


0.13 U.L. 


CP 

O0-O5 


Clock Pulse (active negative 
going edgelinput 

Address Outputs 


0.5 U.L. 
25 U.L. 


0.13 U.L. 
3.1 U.L. 


RE 


Refresh Enable (active HIGH) input 


0.5 U.L. 


0.13 U.L. 


RS 


Row Select (active HIGH) input 


0.5 U.L. 


0.13 U.L. 


ZD 


Refresh Counter Zero Detect 
(active LOW) output 


25 U.L. 


3.1 U.L. 



NOTE: 

a. 1 TTL unit load (U.L.) 



= 40 uA HIGH/1.6 mA LOW 



LOGIC DIAGRAM 



A„- 
A 6 - 



Ai- 

Ao- 




Si 




(Jo 



-ZD 





LOGIC SYMBOL 




23 ? 8 J 

III 


4 5 S 

I II 


16 11 
II 


w 19 m\ 
II II 




RS Ac A* A 


■ A, A, A, 


Al A* 


A. A, t Ai A,. 




RE 






zol>— 




Od 


O. Ol 


Ol 


□ • O) | 




I 

9 


I f 

n id 


1 

16 


i i 




Vcc = 
GND = 


Pin 24 
= Pin 12 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 




<c 


CP 


Vcc 


□24 




c 


RE 


RS 


□ 23 






Ai 


As 


]J22 




4 L 


A? 


A11 


> 




■c 


A2 


A4 


□ 20 




•c 


As 


An 


□« 




c 


Ao 


A3 


□ 18 




»L 


As 


Ag 








So 


& 








« 


m 


□ 15 






m 


5s 


□ » 






GND 


ZD 




NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 
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FAIRCHILD • F96LS32 



FUNCTIONAL DESCRIPTION — The 96LS32 Address Multiplexer/Refresh Counter performs the following functions: 

1. Row, Column and Refresh Address multiplexing 

2. Address counting for burst or distributed refresh 

These functions are controlled by two signals Refresh Enable and Row Select both of which are active HIGH TTL inputs. The 
Function Table shows the levels required to multiplex to the output: 

1. Refresh addresses (from internal counter) 

2. Row addresses (Ao through As) 

3. Column addresses (A6 through An) 

Burst Refresh Mode 

When refresh is requested the Refresh Enable input is HIGH. This input is ANDed with the six outputs of the internal 6-bit 
counter. At each CP pulse the counter increments by one, sequencing the outputs (O0-O5) through all 64 row addresses. 
When the counter sequences to all zeros, the Zero Detect output goes low signaling the end of the refresh sequence. Due to 
counter decoding spikes, the Zero Detect output is valid only after tcz following the LOW going edge of CP. 

Distributed Refresh Mode 

In the distributed refresh mode, one row is selected for refresh each (trefresh/n) time where n = number of rows in the device and 
refresh is the specified refresh rate for the device. For the F4027, Refresh = 2ms and n = 64, therefore one row is refreshed 
each 31 M s. Following the refresh cycle at row n, the CP input is pulsed, advancing the refresh address by one row so that the 
next refresh cycle or within the refresh cycle after the specified memory device address hold time. 

Row and Column Address 

All twelve system address lines are applied to the inputs of the96LS32. When Refresh Enable is LOW and Row Select is HIGH, 
the input Addresses A0-A5 are gated to the outputs and applied to the driven memories. Conversely, when Row Select is LOW 
(with Refresh Enable still LOW). Input addresses A6-A11 are gated to the outputs and applied to the driven memories. 

When memory devices are driven directly by the 96LS32,the address applied to the memory devices is the inverse of the 
address at the inputs due to the inverted outputs of the 96LS32. This should be remembered when checking out the 
memory system. 



FUNCTION TABLE 



Refresh 
Enable 


Row 
Select 


Outputs 


H 


X 


Refresh Address (from internal counters 


L 


H 


Row Address (complement of A0-A5) 


L 


L 


Column Address (complement of A6-A111 



H = HIGH Voltage level L = LOW Voltage level X = Immaterial 



AC CHARACTERISTICS: Vcc = 5 V @ 25° C 



SYMBOL 


PARAMETER 


MIN 


MAX 


UNITS 


CONDITIONS 


tAO 


Address Input to output delay 




30 


ns 


CL = 15 pF, RE = LOW 


tAOl 


Address Input to output delay 




37 


ns 


CL = 250 pF, RE = LOW 


Too 


Row Select to output 


10 


30 


ns 


CL = 15 pF. RE = LOW 


tooi 


Row Select to output 


13 


37 


ns 


CL = 250 pF 


tEO 


Refresh Enable to output 


10 


30 


ns 


CL = 15 pF 


tEOI 


Refresh Enable to output 




35 


ns 


CL = 250 pF 


tco 


CP to output 


10 


45 


ns 


CL = 15 pF. RE = HIGH 


tcoi 


CP to output 




50 


ns 


CL = 250 pF. RE = HIGH 


fc 


Count frequency 


15 




MHz 




tcpw 


CP pulse width 


20 




ns 




tcz 


CP to ZD 




40 


ns 
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DC 



SYMBOL 


PARAMETER 


MIN 


MAX 


UNIT 


CONDITIONS 


.IlL 


Input Load Current 




-0.2 


mA 


Vin = 0.4 V, Vcc = Max 


llH 


Input Leakage Current 




20 


uA 


Vin = 2.7 V, Vcc = Max 








100 


uA 


Vi N = 10VVcc=Max 


VlL 


Input HIGH Threshold 


2 




V 




VlL 


Input LOW Threshold 




0.8 


V 




Vol 


Output LOW Voltage 




0.4 


V 


Iol = 5 mA, Vcc = Min 


Voh 


Output HIGH Voltage O0-O5 


2.8 




V 


Ioh = 1 mA, Vcc = Min 


VoHl 


Output HIGH Voltage ZD 


2.4 




V 


Ioh = 1 mA, Vcc = 5.5 V 


VCD 


Input Clamp Voltage 




-1.5 


V 


Vcc = Min, Iin = -18 mA 



A.C. TIMING WAVEFORMS 
NORMAL CYCLE 

ROW SELECT 



Oo-Os 




REFRESH 
ENABLE 



REFRESH CYCLE 



REFRESH 
ENABLE 



O0-O5 ADDRESS 
Vol 



=o-*4 



ZERO DETECT 



2.4 V 

08 v REFRESH ADDRESS 



\ 



_ REFRESH ADDRESS 



i 
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FAIRCHILD • AC WAVEFORMS 



AC TEST CIRCUITS AND WAVEFORMS 

The following test circuits and conditions represent Fairchild's typical AC test procedures. The output loading 
for standard Low Power Schottky devices is a 1 5 pF capacitor. Experimental evidence shows that test results 
using the additional diode-resistor load are within 0.2 ns of the capacitor only load. The capacitor only load 
also has the advantage of repeatable, easily correlated test results. The input pulse rise and fall times are 
specified at 6 ns to closely approximate the Low Power Schottky output transitions through the active thresh- 
old region. The specified propagation delay limits can be guaranteed with a 1 5 ns input rise time on all param- 
eters except those requiring narrow pulse widths. Any frequency measurement over 15 MHz or pulse width 
less than 30 ns must be performed with a 6 ns input rise time. 



Test Circuit for Standard Output Devices 



Optional Load (Guaranted - Not Tested) 



vcc 
o 



_L DEVICE UNDER * C L • — 
- TEST 



•Includes all probe and jig capacitance 



Test Circuit for Open Collector Output Devices 



PULSE 
GEN 



J- DEVICE UNDER ^ 5r 



•Includes all probe and jig capacitance 



Pulse Generator Settings 

(unless otherwise specified) 



Frequency = 1 mHz 
Duty Cycle = 50% 
t TLH (t r ) = 6 ns 
»THL (tf) = 6 ns 
Amplitude = to 3 V 



Waveform for Inverting Outputs 



jT~ 



Waveform for Non-inverting Outputs 



\ 



'PHL 
1.3 V 



V 



"1 
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WAVEFORMS FOR 54LS/74LS73, LS74, LS76, LS78, LS107, LS109, LS112, LS113, LS114 

Fig. 1 CLOCK TO OUTPUT DELAYS, 
DATA SET-UP AND HOLD TIMES, CLOCK PULSE WIDTH 



■tPHL 
1.3 V 



Fig. 2 SET AND CLEAR TO OUTPUT DELAYS, 
SET AND CLEAR PULSE WIDTHS 

>w 



3V j{-1.2V 



\ r 

J f-1.3V -f-\.ZM 



1.3V 



- l PLH 



Fig. 3 CLOCK TO OUTPUT DELAYS, DATA 
SET-UP AND HOLD TIMES. CLOCK PULSE WIDTH 




•The shaded areas indicate when the input is permitted to change for predicatable output performance. 
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V 0U T 



Fig. 1 



1.3V 



VOUT 




'PZL 
1.5 V 



6 vJ 



* 1 5 V 



Fig. 2 



ve — \y v/ 

-jr 1.5 V -¥- 1.5V 

v, — /\_ ea A_ 

— \ "PZH — — | tpHZ 

Vout — j£-1.6V 



Fig. 3 



TO OUTPUT 
UNDER TEST 



"7 

H<H-M-t>l->h 



6 
I 



Fig. 5 



SWITCH POSITIONS 



SYMBOL 


SWl 


SW2 


'PZH 


Open 


Closed 


'PZL 


Closed 


Open 


'PLZ 


Closed 


Closed 


tPHZ 


Closed 


Closed 



— — I 'PLH — 



Fig. 4 
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INTRODUCTION 



1 



CIRCUIT CHARACTERISTICS 


2 




DESIGN CONSIDERATIONS 


3 




B 


DEVICE INDEX AND 






5 




ORDERING INFORMATION AND 
PACKAGE OUTLINES 


6 




B 


FAIRCHILD FIELD SALES OFFICES, 
SALES REPRESENTATIVES AND 
DISTRIBUTOR LOCATIONS 



LOW POWER SCHOTTKY ORDERING INFORMATION 



Fairchild digital integrated circuits may be ordered using a simplified purchasing code in which the 
package style and temperature range are defined below. Either the 74LS series number orthe old 
9LS series number may be used when ordering. 



TEMPERATURE RANGE 

M = Military -55°C to +125°C 
C = Commercial 0°C to +70° C 

PACKAGE STYLE 

D = Dual In-Line — Ceramic (Hermetic) 
P = Dual In-Line — Plastic 
F = Flat Package 



74LS00 



Temperature 
Range 

Package 
Style 

Device 
Type 



In order to accommodate varying die sizes (SSI, MSI, etc.), numbers of pins (14, 16,20, 24, etc.) and 
package outlines, a number of different package forms are required in each of the three package 
style categories. 



The following lists indicate the specific package dimensions currently used for each device type. 
The detailed outline corresponding to each package code is shown at the end of this section. 

LOW POWER SCHOTTKY 
DEVICE MARKING EXAMPLE 

k 74LS00 

/ DC -F Date Code 





MILITARY (M) 




COMMERCIAL (C)/INDUSTRIAL 


DEVICE 


-55° C to +125°C 


DEVICE 


0°C to +70° 


C 


CERAMIC 
DIP(D) 


FLATPAK (F) 


CERAMIC 
DIP (D) 


PLASTIC 
DIP(P) 


FLATPAK (F) 


54LS00 


6A 


31 


74LS00 


6A 


9A 


31 


54LS02 


6A 


31 


74LS02 


6A 


9A 


31 


54LS03 


6A 


31 


74LS03 


6A 


9A 


31 


54LS04 


6A 


31 


74LS04 


6A 


9A 


31 


54LS05 


6A 


31 


74LS05 


6A 


9A 


31 


54LS08 


6A 


31 


74LS08 


6A 


9A 


31 


54LS09 


6A 


31 


74LS09 


6A 


9A 


31 


54LS10 


6A 


31 


74LS10 


6A 


9A 


31 


54LS11 


6A 


31 


74LS11 


6A 


9A 


31 


54LS13 


6A 


31 


74LS13 


6A 


9A 


31 


54LS14 


6A 


31 


74LS14 


6A 


9A 


31 


54LS15 


6A 


31 


74LS15 


6A 


9A 


31 


54LS20 


6A 


31 


74LS20 


6A 


9A 


31 


54LS21 


6A 


31 


74LS21 


6A 


9A 


31 


54LS22 


6A 


31 


74LS22 


6A 


9A 


31 


54LS26 


6A 


31 


74LS26 


6A 


9A 


31 


54LS27 


6A 


31 


74LS27 


6A 


9A 


31 
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hill ITADV lKA\ 

MILI I AHY \MI 




COMMERCIAL (O/INDUSTRIAL 


DEVICE 


-55° C to +125 9 C 


DEVICE 




0°C to +70° C 


CERAMIC 
DIP(D) 


FLATPAK (F) 


CERAMIC 
DIP (D) 


PLASTIC 
DIP(P) 


FLATPAK (F) 


54LS30 


6A 


31 


74LS30 


6A 


9A 


31 


54LS32 


6A 


31 


74LS32 


6A 


9A 


31 


54LS33 


6A 


31 


74LS33 


6A 


9A 


31 


54LS37 


6A 


31 


74LS37 


6A 


9A 


31 


54LS38 


6A 


31 


74LS38 


6A 


9A 


31 


54LS40 


6A 


31 


74LS40 


6A 


9A 


31 


54LS42 


6B 


4L 


74LS42 


6B 


9B 


4L 


54LS47 


6B 


4L 


74LS47 


6B 


9B 


4L 


54LS48 


6B 


4L 


74LS48 


6B 


9B 


4L 


54LS49 


6A 


31 


74LS49 


6A 


9A 


31 


54LS51 


6A 


31 


74LS51 


6A 


9A 


31 


54LS54 


6A 


31 


74LS54 


6A 


9A 


31 


54LS55 


6A 


31 


74LS55 


6A 


9A 


31 


54LS73 


6A 


3 1. 


74LS73 


6A 


9A 


31 


54LS74 


6A 


31 


74LS74 


6A 


9A 


31 


54LS75 


6B 


4L 


74LS75 


6B 


9B 


4L 


54LS76 


6B 


4L 


74LS76 


6B 


9B 


4L 


54LS77 


6A 


31 


74LS77 


6A 


9A 


31 


54LS78 


6A 


31 


74LS78 


6A 


9A 


31 


54LS83A 


6B 


4L 


74LS83A 


6B 


9B 


4L 


54LS85 


6B 


4L 


74LS85 


6B 


9B 


4L 


54LS86 


6A 


31 


74LS86 


6A 


9A 


31 


54LS89 


6B 


4L 


74LS89 


6B 


9B 


4L 


54LS90 


6A 


31 


74LS90 


6A 


9A 


31 


54LS92 


6A 


31 


74LS92 


6A 


9A 


31 


54LS93 


6A 


31 


74LS93 


6A 


9A 


31 


54LS95B 


6A 


31 


74LS95B 


6A 


9A 


31 


54LS107 


6A 


31 


74LS107 


6A 


9A 


31 


54LS109 


6B 


4L 


74LS109 


6B 


9B 


4L 


54LS112 


6B 


4L 


74LS112 


6B 


9B 


4L 


54LS113 


6A 


31 


74LS113 


6A 


9A 


31 


54LS114 


6A 


31 


74LS114 


6A 


9A 


31 


54LS125 


6A 


31 


74LS125 


6A 


9A 


31 


54LS126 


6A 


31 


74LS126 


6A 


9A 


31 


54LS132 


6A 


31 


74LS132 


6A 


9A 


31 


54LS133 


6B 


4L 


74LS133 


6B 


9B 


4L 


54LS136 


6A 


31 


74LS136 


6A 


9A 


31 


54LS138 


6B 


4L 


74LS138 


6B 


9B 


4L 


54LS139 


6B 


4L 


74LR"HQ 


6B 


9B 


4L 


54LS145 


6B 


4L 


74LS145 


6B 


9B 


4L 
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DEVICE 


MILITARY (M) 

-55 C to +125 C 


DEVICE 


COMMERCIAL (C)/INDUSTRIAL 
C to +70 O 


CERAMIC 
DIP (D) 


FLATPAK (F) 


CERAMIC 
DIP (D) 


PLASTIC 
DIP (P) 


FLATPAK (F) 


54LS151 


6B 


4L 


74LS151 


6B 


9B 


4L 


54LS152 




31 


74LS152 






31 


54LS153 


6B 


4L 


74LS153 


6B 


9B 


4L 


54LS155 


6B 


4L 


74LS155 


6B 


9B 


4L 


54LS156 


6B 


4L 


74LS156 


6B 


9B 


4L 


54LS157 


6B 


4L 


-7 A 1 OH C "7 

74LS 157 


6B 


9B 


4L 


54LS158 


6B 


4L 


-7 A 1 OH CO 


6B 


9B 


4L 


54LS160 


6B 


4L 


-7 a 1 oh cn 


6B 


9B 


4L 


54LS161 


6B 


4L 


-7 a 1 OH CH 

74LS161 


6B 


9B 


4L 


C A\ OH /?■ O 

54LS162 


6B 


4L 


-7 A 1 OH CO 

74LS162 


6B 


9B 


4L 


C A 1 O H C O 

54LS163 


6B 


4L 


—j A 1 OH OO 

74LS163 


6B 


9B 


4L 


54LS164 


6A 


31 


74L&164 


6A 


9A 


31 


54LS165 


6B 


4L 


*7 1 OH CC 


6B 


9B 


4L 


54LS168 


6B 


4L 


74LS168 


6B 


9B 


4L 


r- A 1 OH CO 

54LS168 


6B 


4L 


-T y« 1 OH CO 

74LS168 


6B 


9B 


4L 


r J 1 OH /">/"\ 

54LS169 


6B 


4L 


~T At OH CO 

74LS169 


6B 


9B 


4L 


54LS170 


6B 


4L 


74LS170 


6B 


9B 


4L 


CHI o H 70 

54Lb173 


6B 


4L 


74Lb1 73 


6B 


9B 


4L 


54LS 174 


6B 


4L 


~J A\ O-i ~7 A 

74Lb174 


6B 


9B 


4L 


54LS175 


6B 


4L 


74LS175 


6B 


9B 


4L 


54LS181 


6N 


4M 


74LS181 


6N 


9N 


4M 


54LS182 


6B 


4L 


—7 j 1 H OO 

74Lb182 


6B 


9B 


4L 


^ A 1 OH OO 

54LS189 


6B 


4L 


^ A 1 O -4 OO 

74LS189 


6B 


9B 


4L 


54LS191 


6B 


4L 


74LS191 


6B 


9B 


4L 


C A I OH OO 

54LS192 


6B 


4L 


^ A 1 OH OO 

74LS192 


6B 


9B 


4L 


C A I OH OO 

54LS193 


6B 


4L 


T < 1 OH OO 

74LS193 


6B 


9B 


4L 


54LS194 


6B 


4L 


74LS194 


6B 


9B 


4L 


54LS195 


6B 


4L 


74LS195 


6B 


9B 


4L 


c a i oh oc 

54LS196 


6A 


31 


-7 y« 1 OH rtt 

74 Lb 196 


6A 


9A 


31 


54Lb 19/ 


6A 


31 


~7 At OH n"7 

74Lb197 


6A 


9A 


31 


o4Lo<:4U 


t 


tt 


74l_b24U 


t 


9Z 


tt 


54LS241 


t 


tt 


74LS241 


t 


9Z 


tt 


c ^4 i on o 
54Lb242 


6A 


31 


-T A 1 O O il O 

74Lb242 


6A 


9A 


31 




6A 


31 


74l_b243 


6A 


9A 


31 


o4Lo^44 


t 


tt 


"7 yl 1 Md A 

74Lb244 


f 


9Z 


tt 


54Lb245 


t 


tt 


74LS245 


t 


9Z 


tt 


n >i i oo >i ~7 

54LS247 


6B 


4L 


74LS247 


6B 


9B 


4L 


C A 1 OO >l O 

54LS248 


6B 


4L 


74LS248 


6B 


9B 


4L 


54Lb249 


6B 


4L 


74LS249 


6B 


9B 


4L 


C <1 1 MCI 

54Lb251 


6B 


4L 


74LS251 


6B 


9B 


4L 


54l_b253 


6B 


4L 


—j a 1 ooc O 

74LS253 


6B 


op 


41 


54Lb257 


6B 


4L 


74LS257 


6B 


9B 


4L 


CT /i 1 coco 

54Lb258 


6B 


4L 


^ /r 1 Oor~ 

74LS258 


6B 


9B 


4L 


c a i cicn 

54Lb259 


6B 


4L 


^ A 1 OOrO 

74LS259 


6B 


9B 


4L 


54LS260 


6A 


31 


74LS260 


6A 


9A 


31 


54LS266 


6A 


31 


74LS266 


6A 


9A 


31 



t No Ceramic 20 pin pkg. approved as of Sept. 77 
ft No Flatpak 20 pin pkg. approved as of Sept. 77 



DEVICE 


MILITARY (M) 

-55° C to +125°C 


DEVICE 


COMMERCIAL (O/INDUSTRIAL 
0°C to +70° C 


prn a KM 1 
hid / r\\ 


rLA 1 rMft. \r ) 


PFRAMIP 

hip ( n) 


PI AQTIP 

nip (p) 


r L_M 1 rMr\ \ 1 / 


54LS273 


t 


tt 


54LS273 


t 


9Z 


tt 


54LS279 


6B 


4L 


74LS279 


6B 


9B 


4L 


54LS283 


6B 


4L 


74LS283 


6B 


9B 


4L 


54LS289 


6B 


4L 


74LS289 


6B 


9B 


4L 


54LS290 


6A 


31 


74LS290 


6A 


9A 


31 


54LS293 


6A 


31 


74LS293 


6A 


9A 


31 


54LS295A 


6A 


31 


74LS295A 


6A 


9A 


31 


54LS298 


6B 


4L 


74LS298 


6B 


9B 


4L 


54LS299 


t 


tt 


74LS299 


t 


9Z 


tt 


54LS323 


t 


tt 


74LS323 


t 


9Z 


tt 


54LS352 


6B 


4L 


74LS352 


6B 


9B 


4L 


54LS353 


6B 


4L 


74LS353 


6B 


9B 


4L 


54LS365 


6B 


4L 


74LS365 


6B 


9B 


4L 


54LS366 


6B 


4L 


74LS366 


6B 


9B 


4L 


54LS367 


6B 


4L 


74LS367 


6B 


9B 


4L 


54LS368 


6B 


4L 


74LS368 


6B 


9B 


4L 


54LS373 


t 


tt 


74LS373 


t 


9Z 


tt 


54LS374 


t 


tt 


74LS374 


t 


9Z 


tt 


54LS375 


6B 


4L 


74LS375 


6B 


9B 


4L 


54LS377 


t 


tt 


74LS377 


t 


9Z 


tt 


54LS378 


6B 


4L 


74LS378 


6B 


9B 


4L 


54LS379 


6B 


4L 


74LS379 


6B 


9B 


4L 


54LS386 


6A 


31 


74LS386 


6A 


9A 


31 


54LS390 


6B 


4L 


74LS390 


6B 


9B 


4L 


54LS393 


6B 


4L 


74LS393 


6B 


9B 


4L 


54LS395 


6B 


4L 


74LS395 


6B 


9B 


4L 


54LS398 


t 


tt 


74LS398 


t 


9Z 


tt 


54LS399 


6B 


4L 


74LS399 


6B 


9B 


4L 


54LS490 


6B 


4L 


74LS490 


6B 


9B 


4L 


54LS502 


f 


tt 


74LS502 


| 


9Z 


tt 


54LS540 


j 


tt 


74LS540 


j 


9Z 


tt 


54LS541 


f 


tt 


74LS541 




9Z 


tt 


54LS568 


f 


tt 


74LS568 


| 


9Z 


tt 


54LS569 


j 


tt 


74LS569 


f 


9Z 


tt 


54LS573 




tt 


74LS573 




9Z 


tt 


54LS574 


| 


tt 


74LS574 


J 


9Z 


tt 


54LS670 


6B 


4L 


74LS670 


6B 


9B 


4L 


96L02 


6B 


4L 


96L02 


6B 


9B 


4L 


96LS02 


6B 


4L 


96LS02 


6B 


9B 


4L 








96S02 


6B 


9B 


4L 










6N 


9N 


4M 



t No Ceramic 20 pin pkg. approved as of Sept. 77 
tt No Flatpak 20 pin pkg. approved as of Sept. 77 



PACKAGE OUTLINES 



In Accordance with 
JEDEC TO-86 Outline 
14-Pln Cerpak 



16-Pln Cerpak 



31 



4L 



.019(0 4831 
.015 (0 381! 
TVP. 



5(0 1521 
1(0 1021 



.260 (6 604) 
.240 (6 096] 



I .260 16 I 



-4 




NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are alloy 42 
Package weight is 0.26 gram 
Pin 1 orientation may be either tab or dot 



NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are alloy 42 
Package weight is 0.4 gram 
Hermetically sealed beryllia package 



24-Pin BeO Cerpak 




019 (483) 
015 ( 381) 
TYP - 



4M 



_.3S0 (8 890) J 
~.250(6 350)~ 



.090 (2 286) 
-065 (1 651) 



L 395(10.033|_ 

r 365 (9.271) 



NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are alloy 42 
Package weight is 0.8 gram 
Hermetically sealed beryllia package 
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6A 



T 

■ 271 (6 883) 
.245 (6 223) 



.786 (19 939; 
.760 |19.05) 



■06S[1651| 
.046(1 143)"" 



.310 17 87) 
[~.290 (7.37)^ 



NG I 




.020 | 508) 

U. 0,6,406, I j 
-036 [2 413) 



.011 (2 79 
.009 (2 29) 



.096 (2 413) 
.066 (1 651) 



STANDOFF 
WIDTH 



NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are intended for insertion in hole rows 

on .300" (7.620) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020" (0.508) diameter pin 
Pins are alloy 42 
Package weight is 2.0 grams 



16-Pin Ceramic Dual In-Line 

6B 



(6883) 
.271 

(6.223) 
.245 
i_ 



fSAAAAAA/1 



.065 (1 6511 
.045 (1 143) 



.310 (7.874). 
.290 (7.366)* 
















NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are intended for insertion in hole rows 

on .300" (7.620) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020 inch (0.508) 

diameter pin 
Pins are alloy 42 
Package weight is 2.0 grams 
•The .037/.027 (.940/.686) dimensions does 

not apply to the corner pins 
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PACKAGE OUTLINES 



24-Pin Ceramic Dual In-Llne 



6N 




.200 (5.080) J 
.100 (2.540)^ 

.110 (2.794) J STANDOFF 

.090 (2.286) 



NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are intended for insertion in hole rows 

on .600" (15.24) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Pins are alloy 42 
Package weight is 6.5 grams 
Package material is alumina 



14-Pin Plastic Dual In -Line 



9A 



.760 (19 3) 
.740 (18 8) 



.260 (6 6) 
.240 (6.11 



7 

o 



www 

r*l n 

.065(1 .65) 
.045 (1 14) 







.310 (7.87) 
.290 (7.37) 


.015 (.38) 
MOM. I 






t | 



.110(2 79) 
.090 (2 29) 
TYP 



020 ( .51) 
016(41) 



*4 



.011 (.28) 
.009 ( 23) 



NOTES: 

All dimensions in inches (bold) and 

millimeters (parantheses) 
Pins are intended for insertion in hole rows 

on .300" (7.620) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020 inch (0.508) 

diameter pin 
Pins are alloy 42 
Package weight is 0.9 gram 
Package material is silicone 



PACKAGE OUTLINES 



16-Pin Plastic Dual In-Llne 

9B 



.780 (19.3041 
.740 (18.7961 



hr^ ^ r"i A r"i r"ir1 



.065 (1.651) 
.045 (1.1431 




T — 

.200 (5.0801 
MAX 

Seating J 




.150 (3 810)1 
.100 (2 540)1 



NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are alloy 42 

Pins are intended for insertion in hole rows 

on .300" (7.620) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020 inch (0.508) 

diameter pin 
***The .037/.027 (.940/.686) dimension 

does not apply to the corner pins 
Package weight is 0.9 gram 



24-Pin Plastic Dual In-Llne 20-Pin Plastic 

Dual In-line 

9N 9Z 



_1.260 (32 004) 
1.240(31.496) 



AAAAAAA A AAA A 



vwwwwvw 

I I .066 (1.651) 
—1 I—.04S (1.143) 



.045(1 143)R 
.035(889) 




.136 (3 429) I I * 

.115 (2 921) H r 



(2 794) 
.110 
.090 
(2 286) 



' .7001177BO) J 
MAX. ^ 




NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are intended for insertion in hole rows 

on .600" (15.24) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020 inch (0.508) 

diameter pin 
Pins are alloy 42 



NOTES: 

All dimensions in inches (bold) and 

millimeters (parentheses) 
Pins are tin plated alloy 42 or copper 

(olin 195) 

Package material varies depending on the 

product line 
Pins are intended for insertion in hole 

rows on .300 (077.62) centers 
They are purposely shipped with "positive 

misalignment to facilitate insertion 
Board drilling dimensions should equal your 

practive for .020" (0.51) diameter pin 
Package weight is a little over 1.0 grams 
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INTRODUCTION 



CIRCUIT CHARACTERISTICS 
; 




I DESIGN CONSIDERATIONS 




